
WARZYN 
APPENDIX E 

VOLUKE 3 of 3 

us Kl'A RIXORDS CRNTIiR Rl-GION 5 

494434 

Final Draft 
Project No. 60776 

Remedial Investigation 
Woodstock Municipal Landfill Site 

Woodstock, Illinois 
Volume 3 of 3 

uoae 

Prepared for: 
Steering Committee 

Woodstock FRF Group 

rr-, 

' I -^c J 

Prepared by: 
Warzyn Inc. 

Chicago, Illinois 

October 1991 



I 
I 

APPENDIX G 

WATER LEVEL MEASUREMENT DATA 



Groundwater Elevation Data 
September 20,1990 
Woodcock Municipal Landfill Site 
Woodstock, Illinois 

Well TD Elevation WL GWEIev 

« («) (TOIC) 9/20/90 9/20/90 

MW1S 20.05 94172 12.33 929.39 

MW1D 52.12 942.09 12.32 929.77 
MW2S 17.24 933.47 5.61 927.66 
MW2D 71.20 932.04 17.30 914.74 
MW3S 11.86 931.62 5.92 925.70 

MW3D 21.92 931.41 9.61 921.60 
,MW4S 11.54 927.42 3.61 923.61 

MW4D 26.15 926.31 2.54 923.77 

MW5S 17.03 930.31 4.67 925.64 
MW5D 61.36 930.16 14.21 915.97 

MW6S 21.64 945.36 13.62 931.74 

MW6D 47.16 945.16 13.52 931.64 

LW1 16.12 936.59 7.00 929.59 

LW2 16.45 946.03 16.56 929.47 

LW3 19.10 941.93 13.70 926.23 

LW4 16.56 941.41 15.29 926.12 

LW5 19.92 935.00 6.60 926.40 

Notes: 

Well TD Bevatlon WL GWEIev 
# («) 9/20/90 9/20/90 

SGI 936.29 2.41 935.66 
SG2 932.45 2.99 929.46 
SG3 924.60 1.23 923.57 
SG4 934.56 ^61 931.95 
SG5 926.07 2.35 923.72 
SG6 926.93 3.21 923.72 
SG7 926.02 2.29 923.73 

TOIC - Top of Inner Casing 
ID - Total Well Depth Below TOIC 
WL - Water Level Below TOIC 
GW - Groundwater Elevation In It MSL, USGS Datum 

77eRIQWSEPTTJM/JCQ 



Groundwater Elevation Data 
Novembers, 1990 
Woodsiock Municipal LandHII Site 
Woodstock, Illinois 

Well TP Elevation WL GWEIev Well TO Elevation WL GWBev 

# («) CTQie) 11/5/90 11/5/90 # (ft) 11/5/90 

MW1S 20.05 941.72 11.73 929.99 SGI 936.29 1.59 936.70 

MW1D 52.12 942.09 12.13 929.96 SG2 932.45 2.20 930.25 

MW2S 17.24 933.47 4.70 926.77 SG3 924.60 0.51 924.29 

MW2D 71.20 932.04 17.41 914.63 SG4 934.56 2.49 932.07 

tJms 11.86 931.62 2.69 926.93 SG5 926.07 1.53 924.54 

MW3D 21.92 931.41 9.30 922.11 SG6 926.93 2.36 924.55 

MW4S 11.54 927.42 2.91 924.51 SG7 926,02 1.42 924.60 

MW4D 26.15 926.31 1.46 924.63 

Mvyss 17.03 930.31 3.61 926,50 Notes; 

^5P 61.36 930.16 14.17 916.01 TOIC - Top of Inner Casing 

MW6S 21.64 945.36 14.17 931.19 TO - Total Well Depth Below TOIC 

MW6D 47.16 945.16 13.92 931.24 WL - Water Level Below TOIC MW6D 
GW - Groundwater Elevation In ft MSL, USGS Datur 

LW1 16.12 936.59 6.53 930.06 

LW2 16.45 946.03 16.39 929.64 

LW3 19.10 941.93 14.07 927.66 

LW4 16.56 941.41 15.20 926.21 

19.92 935.00 K60 926.40 

776RIGWNOVTJM/JCQ 



Groundwater Elevation Data 
February 1.1991 
Woodcock Municipal Landflll Site 
Woodstock, Illinois 

Well TD Elevation WL GWEIev 

« (ft) (TOlO 2/1/91 2/1/91 

MW1S 20.05 941.72 12.38 929.34 

MWID S2.^2 942.09 12.80 929.29 

MW2S 17.24 933.47 5.80 927.67 

MW2D 71.20 932.04 17.04 915.00 

MW3S 11.86 931.62 5.78 925.84 

MW3D 21.92 931.36 (') 9.59 921.77 

MW4S 11.54 927.57 (•) 3.64 923.93 

MW4D 26.15 926.31 2.22 924.09 

MW5S 17.03 930.36 (*) 4.53 925.83 

MW5D 61.36 930.18 13.92 916.26 

MW6S 21.84 945.36 14.42 930.94 

MW6D 47.18 945.16 14.22 930.94 

MW7 16.50 934.00 5.29 928.71 

MW8 
MW8X 15.90 927.17 2.82 924.35 

MW9 

MW9P 15.90 926.69 2.74 923.95 

MW10 16.00 927.21 3.20 924.01 

LW1 16.12 936.59 6.81 929.78 

LW2 18.45 946.03 17.08 928.95 

LW3 18.40 941.93 14.02 927.91 

LW4 18.58 941.41 14.88 926.53 

LW5 18.92 935.00 7.74 927.26 

Well TD Bevatlon WL GWEIev 

# (ft) (TOlO 2/1/91 2/1/91 

SGI 938.29 NM 

SG2 932.23 (*) NM 

SG3 924.80 1.28 923.52 

SG4 934.56 2.67 931.89 

SG5 925.97 (*) 1.22 924.75 

SG6 926.76 (•) 3.06 923.70 

SG7 925.82 (•) 2.00 923.82 

PI 22.30 935.50 15.30 920.20 

P2 26.30 929.40 4.88 924.52 

P2B 16.20 930.07 5.52 924.55 

P3 12.38 94^88 DRY 

P3A 
P4 17.25 940.25 4.31 935.94 

P5 20.90 948.40 16.33 932.07 

P6 22.30 94L07 4.75 936.32 

Notes: 
TOIC - Top of Inner Casing 
TD - Total Well Depth Below TOIC 
WL - Water l^el Below TOIC 
GW - Groundwater Elevation In It MSL, USGS Datum 
NM - Not Measured 
New elevations have been determined during 

surveying In February 1991 
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Qroundwater Elevation Data 
April 3.1991 
Woodstock Municipal LandflU Site 
Woodstock. Illinois 

Well TD Elevation WL GWEIev 
(ft) croic) 4/3/91 4/3/91 

MWlS 20.39 941.72 9.82 931.90 
MW1D 50.67 942.09 10.36 931.73 
MW2S 17.43 933.47 3.46 930.01 
MW2D 72.35 932.04 14.64 917.40 
MW3S 12.02 931.62 3.74 927.88 
MW3D 21.80 931.36 8.52 922.84 
MW4S 11.71 927.57 3.54 924.03 
MW4D 26.35 926.31 1.85 924.46 
MW5S 17.09 930.36 3.72 926.64 
MW5D 61.87 930.18 11.30 918.88 
MW6S Destroyed 
MW6D 47.43 945.16 12;62 932.54 
MW7 16.54 934.01 (•) 3.46 930.55 
MW8 20.76 926.33 1.13 925.20 
MW6X Moved to MW -8 
MW9 35.63 925.20 0.68 924.52 
MW9P 17.85 926.77 (•) 2.52 924.25 
MW10 16.00 927.21 (•) 2.68 924.53 
LW1 18.02 936.59 4.76 931.83 
LW2 18.61 946.03 13.21 93^82 
LW3 19.10 941.93 12.84 929.09 
LW4 18.64 941.41 15.67 925.74 
LW5 ^.25 935.00 5.55 929.45 

Well TD Elevation WL GWEIev 
# (ft) croio 4/3/91 4/3/91 

SGI 938.21 (•) 1.81 936.40 
SG2 932.10 (*) 1.63 930.47 
SG3 924.51 (*) 0.56 923.95 
SG4 934.59 (•) 2.61 931.98 
SG5 925.87 (*) 1.93 923.94 
SG6 926.80 (•) 2.80 924.00 
SG7 925.62 (*) 1.59 924.03 
PI 22.29 935.51 (*) 13.96 921.55 
P2 26.22 929.42 (*) 2.37 927.05 
P2B 16.21 930.11 (•) 3.96 926.15 
P3 12.63 942.88 10.70 93^18 
P3A 20.28 942.80 (•) 10.32 932.48 
P4 ' 17.13 940.30 (•) 2.78 937,52 
P5 20.90 948.40 15.06 933.34 
P6 2^25 941.09 (*) 4.48 936.61 

Not^ 
TOIC - Top of Inner Casing 
TD - Total Well Depth Below TOIC 
WL - Water Level Below TOIC 
GW - Groundwater Elevation In ft MSL, USGS Datum 
MW-6S was destroyed, apparently by an auto accident 
(*) New elevation determined during 

surveying In May 1991 
776RIGWAPRTJM/JCQ 



Groundwater Elevation Data 
May 8.1991 
Woodstock Municipal Landliii Site 
Woodstock, liiinois 

Wall TD Elevation WL GWEIev 

« (ft) (TOIO 5/8/91 5/8/91 

MW1S . 20.05 941.72 10.16 931.56 

MW1D 52.12 942.09 10.53 931.56 

MW2S 17.24 933.47 3.92 929.55 

MW2D 71.20 93^04 14.20 917.84 

MW3S 11.86 931.62 3.43 928.19 

MWaD 21.92 931.36 6.15, 923.21 

MW4S 11.54 927.57 3.33 924.24 

MW4D 26.15 926.31 1.69 924.62 

MWSS 17.03 930.36 3.87 926.49 

MW5D 61.36 930.18 10.83 919.35 

MW6S destroyed 

MW6D 47.16 945.16 12.49 932.67 

MW7 16.50 934.01 3.64 930.37 

MW8 19.80 926.33 1.03 925.30 

MW8X Moved to MW-6 

MW9 34.70 925.20 0.51 924.69 

MW9P 15.90 926.69 (*) ^44 924.25 

MWIO 16.00 927.21 (•) 2.77 924.44 

LWI 16.12 936.59 5.06 931.53 

LW2 18.45 946.03 14.29 931.74 

LW3 18.40 941.93 13.25 926.66 

LW4 16.56 941.41 14.68 926.73 

LW5 16.92 935.00 5.70 929.30 

Well TD Elevation WL GWEIev 

« (ft) (TQIG) 5/8/91 5/8/91 

SGI 938.21 (•) 1.83 936.38 

SG2 93^10 (•) 1.59 930.51 

SG3 924.51 (•) 0.32 924.19 

SG4 934.59 (*) 2.60 931.99 

SG5 925.87 (•) 1.70 924.17 

SG6 926.80 (•) 2.57 924.23 

SG7 925.62 (•) 1.35 924.27 

PI 22.30 935.51 (•) 14.08 921.43 

P2 26.30 929.42 (•) 2.27 927.15 

P2B 16.20 930.11 (*) 3.79 926.32 

P3 12.38 942.88 11.15 931.73 

P3A 18.00 942.80 (•) 10.82 931.96 

P4 17.25 940.30 (*) 2.68 937.62 

P5 20.90 948.40 14.24 934.16 

P6 2^30 941.09 (•) 4.45 936.64 

Notes: 
TOiC - Top Of inner Casing 
TD - Total Weil Depth Below TOiC 
WL - Water Level Below TOIC 
GW - Groundwater Elevation In ft MSL, USGS Datum 
MW-6S was destroyed, apparently by an auto accident 
(*) New elevations have been determined 

during surveying In May 1991 
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Groundwater Elievaticn Data 
October 21.1991 
Woodstock Municipal Uindflll Site 
Woodstock, llllhois 

Well TD Bevation WL GWBev Well TD Bevation WL GWBev 
. . (ft) (TGIO 10/21/91 10/21/91 f (ft) croio 10/21/91 10/21/91 

MW1S 941.72 13.47 928.25 SGI 938.21 2.47 935.74 
MW1D 942.09 13.89 928.20 SG2 932.10 (') NM 
MW2S 933.45 (') 6.60 926.85 SG3 924.51 (*) 0.12 924.39 
MW2D 932.02 (') 23.11 908.91 SG4 934.58 (*) 2.52 932.06 
MW3S 931.67 (*) 6.01 925.66 SG5 925.88 (') 1.49 924.39 
tmib 931.41 C) 12.86 918.55 SG6 926.80 (') 2.40 924.40 
MW4S 927.57 3.32 924.25 SG7 925.62 (*) 1.18 924.44 
MW4D 926.31 1.96 924.35 SG8 927.23 (*) 2.82 924.41 
MW5S 930.36 4.95 925.41 SG9 932.67 (•) 3.47 929.20 
MW5D 930.18 20.23 909.95 PI 935.52 (') 15.53 919.99 
MW6S destroyed P2 929.42 (') 10.06 919.36 
MW6D 945.16 16.29 928.87 P2B 930.11 6.48 923.63 
MW7 934.01 6.15 927.86 P3 942;88 DRY 
MW8 926.33 1.73 924.60 P3A 942.80 14.48 928.32 

MW8X Moved to MW-6 P4 destroyed 
MW9 925.20 0.85 924.35 P5 948.39 (*) 18.92 929.47 

MW9P 926.69 2.55 924.14 P6 941.09 NM 
MW10 927.21 3.13 924.08 P7 945.78 (•) 16.31 929.47 
MW11 950.75 (') 22.48 928.27 P8 951.02 (•) 22.77 928.25 
LW1 936.59 10.33 926.26 P9 942.14 (•) 14.94 927.20 
LW2 946.03 18.22 927.81 P10 936.64 (*) 13.97 922.67 
LW3 941.93 14.54 927.39 P11 932.21 (*) 5.31 926.90 
LW4 941.41 15.62 925.79 P12 927.77 (*) 3.18 924.59 
LW5 935.00 7.47 927.53 

Notes: 

77SRIGW0CT91 JCQ/MJS 

tOIC - Top of Inner Cuing 
TO - Total Well Depth Below TOIC 
WL - Water Level Below tOIC 
GW - Groundwater Elevation In ft MSL, USGS Datum 
MW6S and P4 were destroyed, apparently by an auto accidents 
(*) - Bevation (re)surveyed In October 1991 



Groundwater Elevation Data 
October 28.1991 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Well TD Elevation WL GWEIev Well TD Elevation WL GWEIev 

» (ft) ffOIQ 10/28/91 10/28/91 « (ft) (TOIC) 10/28/91 10/28/91 

MW1S 941.72 13.44 928.28 SGI 938.21 2.36 935.85 
MW1D 942.09 13.82 928.27 SG2 932.10 (*) Dry 

MW2S 
i.' 

933.45 (*) 6.54 926.91 SG3 924.51 (*) 0.11 924.40 

MW2D 932.02 (*) 23.25 908.77 SG4 934.58 (•) 2.70 931.88 
MW3S 931.67 (•) 5.45 926.22 SG5 925.88 (*) 1.55 924.33 
MW3D 931.41 (*) 12.89 918.52 SG6 926.80 (*) 2.39 924.41 
MW4S 927.57 3.26 924.31 SG7 925.62 (*) 1.20 924.42 

MW4D 926.31 1.84 924.47 SG8 927.23 (•) ^82 924.41 
MW5S 930.36 4.82 925.54 SG9 932.67 (*) 3.4 929.27 
MW5D 930.18 20.37 909.81 PI 935.52 (•) 15.55 919.97 
MW6S destroyed P2 929.42 (*) 10.26 919.16 
MW6D 945.16 16.30 928.86 P2B 930.11 6.13 923.98 
MW7 934.01 6.07 927.94 P3 942.88 Dry 
MW8 926.33 1.70 924.63 P3A 942.80 14.41 928.39 

MW8X Moved to MW-8 P4 destroyed 
MW9 925.20 0.71 924.49 P5 948.39 (*) 18.96 929.43 

MW9P 926.69 2.43 924.26 P6 941.09 NM 
MW10 927.21 2.95 924.26 P7 945.78 (•) 16.33 929.45 
MW11 950.75 (•) 22.48 928.27 P8 951.02 (*) 22.74 928.28 
LW1 936.59 9.44 927.15 P9 942.14 (*) 14.87 927.27 
LW2 946.03 18.21 927.82 P10 936.64 (•) 14.11 922.53 
LW3 941.93 14.57 927.36 P11 932.21 (•) 5.17 927.04 
LW4 941.41 15.63 925.78 P12 927.77 (•) 2.72 925.05 
LW5 935.00 7.50 927.50 

Notes: 

776RIGW102B91 JCQAilJS 

TOIC ~ Top of Inner Casing 
ID 1 Total Well Depth Below TOIC 
WL - Water Level Below TOIC 
GW « Groundwater Elevation In ft MSL, USGS Datum 
MW6S and P4 were destroyed, apparently by auto accidents 
(') - Elevation (re)surveyed In October 1991 
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APPENDIX H 

RAINFALL DATA 



Appendix H 
Summary of Rainfall Data 
Woodstock Municipal Landllll Site 
Woodstock. Illinois 

DAYOFTHE 
MONTH Aug-90 Sep-90 Oct-90 Nov-90 Dec-90 Jan^9l Feb-91 Mar-91 Apr-91 May-91 

1 0.62 
2 0.50 snow 0.01 
3 0.29 0.45 0.31 0.13 0.01 
4 0.98 snow 0.10 0.23 
5 
6 0.50 0.23 

0.07 
0.04 

1.18 

7 0.32 
8 0.28 0.09 snow 0.04 0.74 
9 0.48 0.02 0.04 

10 0.35 snow 
11 1.15 snow 0.06 0.01 
12 0.34 snow 0.20 0.05 
13 0.15 snow 0.46 0.32 
14 0.07 0.37 0.14 snow 0.50 
15 0.10 0.05 snow 0.01 
16 0.01 0.22 
17 ^53 0.37 0.15 0.31 0.45 
18 0.64 0.06 0.17 0.41 
19 0.55 
20 0.14 0.90 0.02 0.14 0.01 snow 
21 0.05 0.22 0.01 0.01 
22 snow 0.31 0.87 
23 0.07 0.36 0.01 
24 0.09 
25 0.01 1.06 0.87 
26 0.18 snow 1.16 0.03 
27 1.08 0.46 0.11 
28 0.39 0.36 0.01 0.02 0.01 
29 0.04 0.02 snow 0.17 
30 snow snow 0.41 
31 0.04 0.16 

MONTHLY 
TOTALS 5.65 2.27 3.37 3.13 0.87 ••• 2.58 5.26 

Notes: 

TOTAL RAINFALL (Aug 90 to May 91)» 27.68 inches C) 

Rainfall In inches 
(*) This does not Include snowfall. 
Snowfall was not measured during the Investigation 

TTSRIRAINFALL JCQ/JMW 





APPENDIX I 

WETLAND DATA 



APPENDIX M 

SPECIES UST OF VEGETATION AT OR NEAR THE SITE 



Woodstock Landfill Site Viegetation 

Scientific Name 
Acernemndo 
Acernipmm 
Ambrosia artemisiifdlia 
Ambrosia trifida 
Arctium minys 
Asclepias syriaca 

sp. 
„ £B5Sp. 
Brassica sp. 
Bromus sp. 
^atsssp. 
Carva ovata 
Chenopodium album 
""iehonum intvbus 

irsium arvense 
Comns foemina 
Comus stolonifera 
Cratae^s sp. 

Aster 
Bidep 

Sleocharis sp. 
EquisetumiiYfinsfi 
Eypatoriadelphus macylatus 
££Sl]iC3sp. 
Heracleumlanatnm 
Impatiens capensis 

Juriiperus virpiniana 
Lemna minor 
fomceiasp, . 
Lythnim sahcana 

M 
Parthenocissus quiquefolia 
Piiaiaris aryndinacea 
I ££3 

inusstrobus 
Polygonnm sp. 
Popttlus deltpides 
PmmisjdiEmana 
^sioensis 
Quercus alba 
Ouercus macrocarpa 
Qnercys rubra 

Common Name 
box elder 
red maple 
common ragweed 
giant ragweed 
common burdock 
common milkweed 
aster 
be^artick 
wila mustard 
brome grass 
sedge 
shagbark hickory 
lambsquarters 
chicoiy 
Canaoa thistle 
gray dogwood 
red-stem dogwood 
hawthorn 
Queen Anne's lace 
roike rush 
field horsetail 
jpe-pye weed 
Wcue grass 
cow parsnip 
jeweiweed 
needle rush 
red cedar 
lesser duckweed 
hone^uckie 
purple loosestrife 
white sweetclover 
spearmint 
red mulbeny 
Virrinia creeper 
reed canary ̂ ass 
white spruce 
eastern white pine 
smart weed 
eastern cottonwood 
choke cherry 
wild crabapple 
white oak 
bur oak 
red oak 

Wetland Plant 
Indicator Status 

FAGW-
FAC 
FACU 
FAC+ 

OBL/FACW 

OBL 
FACU 
FAC-

FACU 
FACW-
FACW 

OBL/FACW 
FAC 
OBL 

FACW 
FACW 

FACU 
OBL 
FACU 
OBL 
FACU 
FACW+ 
FAC-
FAC-
FACW+ 
FACU 
FACU 

FAC+ 
FAC-

FACU 
FAC-
FACU 



SdcntificNamc 
^ath^ica 

Vuisspi 

Common Name 
conmion buckthorn 
staghom sumac 
black locust 
multifloFa rose 
common red' raspberry 
black^eyed Susan 
arrow-head 
weeping willow 
willow 
green buhush 
soft-stem bulrush 
prairie dock 
black nightshade 
gpldeiirods 
sorghum 
meadow-rue 
broad-leaf cattail 
American elm 
stinging nettle 
grape 

Wetland Plant 
Indicator Status 

FACU 

FACU^ 
FACU 
FACU+ 
FACU 
OBL 
FACW 
FACW 
OBL 
OBL 
FACU 
FACU-

OBL 
FACW-
FAC+ 

FACWC±) = Facultative Wetland Plant 
FAC(+) = Facultative Plant 
FACU^) = Facultative Upland Plant 
- = Indicator Status Not Available 



APPENDIX 1-2 

SOIL BORING RESULTS 



Soil Hand-Auger Boring Analysis 

Poring No. Depth fin.) Soil 
HydricSoil, 

Designation 

1 0-3 brown sandy tax soil 
3-12 very dry, crumbly gray clay 
12->18 very dry muck H 

2 0-12 dark brown, sandy silt 
>12 rock NH 

3 0-18 brown, very fine sandy silt NH 
4 0-8 brown silty loam 

>8 dry black muck H 
5 0-17 dark brown to black silty clay 

17-19 sandy clay w/mottles H 
6 0-6 dry brown, fine sandy silt 

6-15 wMte to orange, fine sand 
15->18 brown clay w/mottles H 

7 0-5 diy brown, fine, organic material 
5-14 white to yellow fine to medium sand 
14->18 dark brown clay w/mottles H 

8 0-12 silty sand 
12-18 fine sand w/clay NH 

9 0-15 dry brown silty sand 
15->18 silty sand, brown clay NH 

10 0-18 dry medium to fine sand (fill) NH 
11 0-1 topsoil 

1-5 clay 
5-12 wet sand and gravel NH 

12 0-12 silty sand and gravel (fill) NH 
13 0-5 brown topsoil 

>5 gray clay w/mottles H 
14 0-18 sandy silt w/gravel NH 
15 0-6 brown sandy, silty clay 

6->9 tan day w/mottles H 
16 0-16 dry gray, sandy silt w/gravel NH 
17 0->18 black clay w/organic material 

>17 gleying H 
18 0-17 black silty clay 

>16 gray mottles H 
19 0-2 d^k brown clay 

2-14 tan clay 
14->18 gray clay w/mottles H 



Boring No. Pgpth (in.) Soil 
HydricSoil, 

Desii^ation 

20 0-5 brown to gray day 
5->12 gray clay w/mottles H 

21 0>15 black silty clay 
>12 mottling H 

22 0-9 black silty sand 
9->18 black silty clay NH 

23 0-8 brown silty day 
8-15 black sand and dnders 
15-18 dense muck H 

24 0-6 black muclty clay w/medium sand 
6-15 mucky day 
15-18 gray clay w/mottles H 

25 0-6 medium sandy silt loam 
6-16 bljack silty clay 
16-18 gray day w/mottles H 

26 0-6 black silty loam 
6-10 black clay 
>10 gray day w/motties, gleying H 

27 0-18 brown dne sandy silt NH 
28 0-18 brown silt NH 
29 0-16 black silty clay 

16->18 black clay w/mottles H 
30 0-10 black silty clay 

10->15 gray day w/mottles H 

Hvdric Soil Designations 
H = Hydric 
NH = Nonhydric 

Designations are assigned to soil borings based on a summary of observations of all 
encountered horizons within each borings 
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APPENDIX 1-3 

SOIL TYPES AT THE SITE 



Soil Types at Woodstock Municipal Landfill Site 

Mao Svmbol Mapping Unit-Name Soil Designation 

M.L. Made land NH 
93D6 Rodman gravely loam NH 
103 Houghton muck H 
W103 Houghton muck, wet H 
144D2 Alvin sandy loam, 7-12% slope, eroded NH 
W152 Drummer silty clay loam, wet H 
210 Lena muck H 
219 Millbrook silt loam, 1-4% slope I 
310B McHenry silt loam, 1-4% slope NH 
323D2 Casco loam, 7-12% slope, eroded NH 
327B Fox silt loam, 2-4% slope NH 
327C2 Fox silt loam, 4-7% slope, eroded NH 
343 Kane silt loam I 
358 Loamy burned muck H 
361C2 Kidder loam, 4-7% slope eroded NH 

*Soil descriptions obtained from U.S. Soil Conservation Service 1980 Soil Map of McHenry 
County and Hydric Soils Legend, revised January 1989. 

H = hydric soil 

I = non-hydric soil that may contain hydric soil inclusions 

NH = non-hydric soil 

JFK/kma/JFK 
[wpmisc-4Dl-63] 
i0m.21-MD 



APPENDIX 1-4 

ROUTINE ONSriE DATA FORMS 



DATA FORM 
ROUTINE ONSITE DETERMINATION METHOD^ 

Field Inveetlgatorfs): T .T Kci-uY C,,,. AuGrOg-r ̂  , i'^^P 
Project/Site: WoQt^?T»»X- L/F — r«..nty /A> HcKiRV 
Applicant/Owner: Plant Community #/Name: ^ 
Note: If a more detailed site description is necassaiy, use the back of data form or a field notebook. 

Do normal environmental conditions exist at the plant community? 
Yes No fH no. explain on baekl Si-rc St'^S'S'VR.s « A UAMkfu-k-T.S'-'iS'yRS 
Has the vegetation, soils, and/or hydrology been significantly disturbed? 
Yes No X (if yes, exolaln on backl Pg^ir^crrgg PkR.eA5 HAVC BCCU FIUUCD 

VEGETATION 
indicator Indicator 

Dominant Plant Species Status Stratum Dominant Plant Species Status Stratum 
PHAUKAIS AaoMM»!At£A pACW-» HCRS tt. URTIC-A CieiCA Hggs 

2. AC-EK. ISJCWMPO f/scv<7 12 
3. SowttSftCro spy. HERB 13 
4. SAu.tx SPP. PACW -pRce, 14 
5. -yj-. SAPUJOtr 15 
6. CATn»«.T|gA FAgxJ, ig 
7. PoP<-»L.o3 OELrrgibEi FAe.-V "ThCC 17. 
a! "TYrv^A i-A-np«ua oat- v^gAB ia! ^ 
9. COBMOS gTouoMiPgaft PAOV SHBOB 19 

10. PvA.^gB«>i»A -TRiPiftA PAC-*^ Heiee 20 

Percent of dominant species that are GEL. FACW, and/or FAG ^ 
Is the hydrophytic vegetation criterion met? Yes X No „ 
Rationale: AAoa-r ARCAS ARC DoMiKiA-rrji .tfEfc.e5 j gyAgc.A.,i.y rnAi-AAis 

Series/phase: U^^A MucK,Hoo&Hn-o>. 
is the sojl on the hydric soils list? Yes X No Undetermined. 
is the soil a Histosol? Yes X No Histic epipedon present? Yes No 
is the soil: Mottled? Yes X No Gleyed? Yes No X 
Matrix Color: fiyAc-V^ Mottle Colors: QgAN/fce 
Other hydric soil indicators: -
is the hydric soil criterion met? Yes X No 
Rationale: AAucX Seti-S Aftg wi-rvtirJ ili IM. oP 5ogB?Acg 

^IJpROLOGY 
is the ground surface inundated? Yes X "* ̂ *^No Siiriace water depth: t-gs.t THAI^ I fi 
is the soil saturated? Yes No X 6jCc.gl>t \»J \niOiJbPtrtti ARC AS 
Depth to free-standing wate." in piVsoii probe hole: GftgArrCB. TWAI I g i>i. 
Ust other field evidence of surface inundation or soil saturation. 

HVJAA.\»i ftNf AACA ; 
Is the wetland hydrology criterion met? Yes X No 
Rationale: "Tuis e.g.iTgaio.^ is iSggAosg TMC vc6rCTATioA^ AK/O Soyv-S C-Rngg-iA 

/^CTT. 

JURISDICTIONAL DETERMINATION AND RATIONALE 

Is the plant community a wetland? Yes X No 
Rationale for jurisdictional decision: AB^A vtA 5 wgruAuO 5oi i-S AA/& A DoAti/vAA/cg oF 
tA/grt-AtMO V£fe-gTATl6AJ. 

^ This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community 
Assessment Procedure. 

2 Classification according to 'Soil Taxonomy.' 

B-2 



Raid lnvestigator(8): ^ 
Project/SHa:—Woe>e>?-roc>k; u/p 

DATA FORM 
ROUTINE ONSITE DETERMINATION METHOpI 

TAKjOCRSdtsJ J T XCLLV 

Applicant/Ownar:. 
statefaydyziysu 

Plant Community #/Name:. 

A^ • 1 ^ ^ 
County: Ale^HCM/tV 
Data: 

Nota: H a mora dataQed sHa description is necassaiy^ use the back of data form or a field notebook. 

Do normal environmental conditions exist at the plant community? 
Yes X No (H no. explain on back) 
Has the vegetation, soils, andTor hydrology been significantly disturbed? 
Yes No X (If yes, explain on back) 

Dominant Plant Species 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10, 

pMAUAg.!^ ARUMOIUACCA 

C-oawos pt>gAti'.^A 
SoUtfttk&o iff. 

SAI-^'K 3P. 
Acta • NC&u»Js« 

Indicator 
Status 
FA6v-<-
PAcW-

VEGETATION 

Stratum Dominant Plant Species 
Indicator 
Status Stratum 

_Pc(^HJU3 t>FI-rrevoe5 
eApr|*Af*rTic^ 
-ntlPrpA 

FACW 

FAC.-V 
FACO 

vvcaa 

11. 
12. 
13. 

iflfiyi*- 15. 
Taea is. 
•m&e. 17. 

SflPLJMfi, is! 
HSIS, 19. 

20. 

Percent of dominant apedes that are OBL, FACW, and/br FAC_ 
Is the hydrophytic vegetation criterion met? Yes X No I 
Rationale: "TUc A^A WAS poMi^iATCP 

'^S 

A R.UM a I'M A e-CA. 

3PgCi;gS.j eSPECIACLV Ry PrtALAi^/S 

Series^hase: Sitn- ej-AV tuOftArf 
SOILS 

is the soil on the hydric soils list? 
is the soil a Histosoi? Yes. 
Is the soil: Mottled? Yes. 
Matrix Color: B fc.ACK 

Yes 
No 
No 

.Subgroup:^ 
X No Undeteimined, 

. Histic epipedon present? Yes 

.Gleyed? Yes X No 
X No. 

Other hydric soil indicators: — 
Is the hydric soil criterion mat? Yes X No 
Ratioiiaie: /4t.-r-ri,\>jo. AA/O 6-uCYi<ogr occoftftej) 

Mottle Colors: eftAM^g f frRAV 

WiTUvrJ I 2 iiJ. ap SoftFAce. 

HYDROLOGY 

No X Surface water depth: — 

Depth to free-standing water in pit/Soil probe hola- g-RgA-rgft TVt AM I ^ i*/. 

is the ground surface inundated? 
is the soli saturated? Yes. 

Yes. 
No. 

List other field evidence of surface inundation or soil saturation. 

Is the wetland hydrology criterion met? . Yes X No 
Rationale: "THIS CAIT6R.IO^) ts />ICT 0gcAu5g' 
ejn.r-rgg.VA ARC ArCT. 

V/efrgTATiftiJ AlviO 5elr-3 

JURISDICTIONAL DETERMINATION AND RATIONALE 

Is the plant community a wetland? Yes X No, 
Rationale for jurisdictional decision: "TH-e A1».£A 

ftp •WgrrH-ANjO V:E<VgTA-Tl «>M,. 
HAg WETil.AiOa 5O:ILS A DoAM^w^A^<cg 

This data form can be used for the Hydric Soii Assessment Procedure and the Plant Community 
Assessment Procedure, 

^ Classification according to 'Soil Taxonomy.' 

B-2 



DATA FORM 
ROUTINE ONSITE DETERMINATION METHOD^ 

Fwid lnv«stigator(s): /\NJ&£RSOM J *3" K FULV Date; /\ufa.osT |0,n'^C> 
Project/Site:—u/F ' • State;S*s^>^£lL County: A^f-UgMAY 
Applicant/Ownar: — Plant Cbrnmunify #/Naine: 
Note: H a more daunisd alta description'» necessaiy, use the back of data form or a field notebook. 

Do normai environmental conditions exist at the plant community? 
Yes No(If no, explain on back) l^c AOCA WAS I^RAIMCD ANO 5Peiv PiLts wear p*ftA\G» StJ-rgyai AS 
Has the vegetation, soils, and/or hydrology been significantly disturbed? 
Yes X No .(H yes, explain on back) Poa.-n*MS or THC AREA HAD 3CCN FAAMCD wmri^ IS" Y« 

VEGETATION 
indicator Indicator 

Dominant Plant Species Status Stratum Dominant Plant Species Status Stratum 
1. PHAUO.R-I<> fia^jioDiuAcCA FACW» Heaa -
2. SeuiDAC^ 5P/». _r HggB 12. 
3. '^'^PHA LA-rireL.»A 06L- HEfta 13, 
4_ Un.Ttc.A pio>cA FAC^ HCRft ^4, 
5! TRiPioP^ FACJV_ Heea ^5] 
6. CoRri'^i pogAtiArA FfitcW- Syjiiua is. 
7. KHA»M^O< g^TwAB.-ricA FAc4J SHRUB 17. 
8. fVgfr^'uDo F/^cW- AEtiiHirlB. 

9. CRATAgfeoS sr. — SAAUiJA ig. 
10. SiuPMiu/w TrRgni^Ti4inAcgL>/tt FACU Hgaa 20. 

Percent of dominant spades that are OBL, FACW, and/or FAG 9S" 
is the hydrophytic vegetation criterion met? Yes X. No. 
Rationale: A^QST AftOs AAC. OoMi^/AT^n av FACW BA. F/ic SPrciCS. 

SOILS 
Series/phase: MOC-K,SH-TUOAA^ Subgroup:^ -
Is the soil on the hydric soils list? Yes X No Undetermined. 
Is the soil a Histosol? Yes X No Histic epipedon present? Yes No X 
Is the soil: Mottled? Yes X. No Gleyed? Yes No 
Matrix Color: — Monle Colors: AftAMfrc . feftAV 
Other hydric soil Indicators: • 
Is the hydric soil criterion met? Yes X No 
Rationale: MwcK SP>V.S ARC t8 ,>/. oP soAPAcg 

HYDROLOGY 

is the ground surface inundated? Yes ; No X> Surface water depth: 
Is the soil saturated? Yes X No. 
Depth to free>standing water in pit/soil probe hole: L€»s THAIU 1 IM. rw Pr-Acg.$ 
Ust other field evidence of surface inundation or soil saturation. 

b the wetland hydrology criterion met? Yes X No 
Rationale: SA-ruA-A-ycp COMOITIAIUS «JCCJL>A wirtjiAi /? uv. aPTHg SoRFAcg. 

JURISDICTIONAL DETERMINATION AND RATIONALE 

Is the plant community a wetland? Yes X No. 
Rationale for jurisdictional decision: T^c AREA HAS WETUAIUD SO\LS , iruoicATogS aF 
HYlbgoL-OOry A DeMlA/AfuCE op \x/g-TLAi>vQ Yf/t^e-rA-rtOrs^, ' 

^ This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community 
Assessment Procedure. 

2 Classification according to 'Soil Taxonomy.' 

B-2 



DATA FORM 
ROUTINE ONSITE DETERMINATION METHOpI 

Field lnvestigator(s): "X-AMOgg.So*J QJI,; A.ufru^t 
Project/Slle: vV^«>«^og-«'cX L/^ State:County: 
ApplicantAJwner: Plant Community #/Name:. 
Note: H a more detailed she description Is necessary, use the back oi data form or a field notebook. 

Do normal environmental conditions exist at the plant community? 
Yes No_V«j__(lf no, explain on back)-ntc A.rtGA is PAAT»AUUV FH-LCO QX-rue i.Awor=n_u. 
Hiu the vegetation, soils, and/or hydrology been signiflcantty disturbed? 
Yes X No (If yes, explain on back) POA.-T.I«MS .f -THC wCTtAwo HftVCOccN gii-i-aa OY «-ANAFii-ii.iw er 

£R.O3«P 

VEGETATION 
Indicator Indicator 

Dominant Plant Species Status Stratum Dominant Plarit Species Status Stratum 
"TVPMA LATIFOL-IA OBU, MOaB 

2! gp. PACW SwRwa 12! 
3. CAAfex SP. OBI- HCRg 13 
4I PKAl-AaiS AftUMOHwlAcgA FACWt HgRA 14. ' 
5. Se i-vl>A<i^ SEP, n V*gA8 15 
6. 16 
7. 17 
8. ^ 18 
9. ^ 19 : 

10. 20 

Percent Of dominant spedes that are OBL, FAGW, and/or FAC Q 
Is the hydrophytic vegetation crherion met? Yes X No 
Rationale: Aacs-r e.p -mg Aacp. ,s &e/AiwAT*D CR »=A«.W yjjerMfja vgc-gTA^T•lel^r. 

SOILS 
Series/^hase: HPOWOIST AlucX. Subgroup:2 
Is the soil on the hydric soils list? Yes X No Undetermined 
Is the soil a Histosoi? Yea No Histic epipedon present? Yes No X 
Is the soil: Mottled? Yes No X Gleved? Yes No J4 
Matrix Color: —S t-Ac-K, " Mottle Colors: 
Other hydric soil indicators: 
Is the hydric soil criterion met? Yes X No 
Rationale: Mucvc fir/ts, vVi-twiiO i 8 i^. of -THE S WAPACC. 

HYDROLOGY 

Is the ground surface inundated? Yes X, No Surface water depth: APPAOX. C> IM. 
Is the soil saturated? Yes X No 
Depth to free-standing waterin pit/soil probe hole: t-gss TWAM ^ IM. 
List other field evidence of surface inundation or soil'saturation. 

Is the wetland hydrology criterion met? Yes No 
Rationale: WATCA QK. SAruttA-rCp soiuj AfcC «»g5gxnr i*u MOST e>F-rtf.g 

JURISDICTIONAL DETERMINATION AND RATIONALE 

Is the plant community a wetland? Yes 7^ No , 
Rationale for jurisdidional decision: V gCrgTA-fi,c/w'. . AMB HVDACLQC-Y Cgt-rot.,t:A ARC 

^ 

^ This data form can be used for the Hydric Soil Assessment Procedure and the Plarif Community 
Assessment Procedure. 

2 Classification according to 'Soil Taxonomy.* 

B^2 



DATA FORM 
ROUTINE ONSITE DETERMINATION METH0D1 

F»ldInvestigatar(s): T KguCT A'-^QST 
Project^ae: vyooo^-rocx, t./F State;County: Mt 
AppPcaril/Owner: Plant Community #/Name:. 
Note: If a more detailed she description is necessary, use the bade of data form or a field notebook. 

Do normal entrironmental conditions exbt at the plant community? 
Yes y>. No (K no, explain on back) 
Has th« vegetation, soils, and/Or hydrology been significantly disturbed? 
Yes X No (If yes, explain on back) SPe«t- PtuCs ftSJE Auoiofi- -THC CRJECK. 

VEGETATION 
Indicator Indicator 

Dominant Plant Species Status Stratum Dominant Plant Species Status Stratum 

1. gPP- _= HcfiS. n : 
2. A/neaesiA -TRIPIOA. H£fiS_ 12 
3. TYrH«h KAT|p«.L.ift OBV, HXAB 13 
4. Aau>,ai>JAcgA Hcta 14 
5. URTICA AtelcA FAC-» V\ei^8 IS, 
6. AlgTEMl^.M^gk'^ FACU JiSsa. 16. 
7. SP. oOt-, h£Sa_ 17 
a. ftcRg NF.G^j^ne, PAcW- SaeuMs-ia ^ 
9. A-AAP».T.aN^ cA.Pg>jsi^ V>cRa 19 

10. g»rWT»g->Ar.g>j>wo^ /^AcA.-uArn>r _OOU Hcjts 20 

Percent of dominant spedes that are OBL, FACW, and/or FAC *^0 
Is the hydrophytic vegetation criterion met? Yes X No 
Rationale: —-rug ARCA rv>A^m/wcD BV OQ.I_ AIV/O FAC.W rpgcics. 

SOILS 
Series/phase: A^UC-K Subgroup:^ 
is the soil on the hydric soils list? Yes X No Undetermined 1-
Is the soil a Histosol? Yes , X No Histic epipedon present? Yes No >t 
Is the soil: Mottle^ Yes X No Oieyed? Yes NojC 
Matrix Color: Mottle Colors: g-R-AV ; 
Other hydric soil Indicators: • 
Is the hydric soil criterion mat? Yes X No 
Rationale: MUOK «foVL.$ Ao-g VITHIAJ i9 IA,. OA-TUC SORPACC. ^ 

HYDROLOGY 

Is the ground surface inundated? Yes No X Surface water depth: 1-
Is the soil saturated? Yes No X 
Depth to free-standing water in pit/soil probe hole; TUAM i FT. 
List other field evidence of surface inundation or soil saturation. 

Is the wedand hydrology criterion met? Yes "X No 
Rationale: "THva fcRi-rCRiotj is MET g£c.>4t>sc -rue vee-e-rA-rJojJ Aua SOILS 

Cg \TgR.t A ARC MCT. 

JURISDICTIONAL DETERMINATION AND RATIONALE 

is the plant community a wetland? Yes X No 
Rationale for jurisdictional decision: ARCA fl/K WCTLAK/D S«H-y AND A QOMI/^A/^CC 

op- wg.-rLArMO VCC-g-TATiOK). 

^ This data form can be Used for the Hydric Soil Assessment Procedure and the Plant Community 
Assessment Procedure, 

^'Classification according to 'Soil Taxonotny.* 

B-2 
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LANDFILL REFUSE AND LEACHATE VOLUME DATA 



APPENDIX J-1 

REFUSE VOLUME CALCUIATIGN DATA 

/ • 
1 



Appendix J-1 
REFUSE VOLUME CALCULATION 
Woodstock Municipal Landflll Site 
Woodstockliiinols 

AREA IN HGRID LANDFILL AREA THICKNESS REFUSE VOLUME 
GRID# GRID COVERED INGRK) OF REFUSE INGRSl 

(WFT) BY 
LANDFILL 

(8QFI) (FT) (CUBIC FEET) 
(AREA X THICKNESS) 

01 62500 10% 6250 0.5 3,125 
El 62500 20% 12500 0.5 6,250 
F1 62500 20% 12500 0.5 6,250 
G1 62500 15% 9375 0.5 4,688 
A2 62500 15% 9375 0.5 4,688 
82 62500 60% 50000 4 200,000 
C2 62500 70% 43750 4 175,000 
02 62500 60% 50000 5 250,000 
E2 62500 100% 62500 7 437,500 
F2 62500 80% 50000 6 300,000 
G2 62500 20% 12500 1 12,500 
83 62500 80% 50000 6 300,000 
C3 62500 100% 62500 6.5 406,250 
03 62500 100% 62500 11 687,500 
E3 62500 100% 62500 15.5 968,750 
F3 62500 100% 62500 11 687,500 
G3 62500 85% 53125 6 318,750 
H3 62500 25% 15625 3 46,875 
84 62500 45% 28125 5 140.625 
C4 62500 100% 62500 5.5 343.750 
04 62500 100% 62500 9.5 593.750 
E4 62500 100% 62500 10.5 656,250 
F4 62500 100% 62500 13.5 843,750 
G4 62500 100% 62500 12 750,000 
H4 62500 30% 18750 8 150,000 
85 62500 10% 6250 0.5 3,125 
C5 62500 100% 62500 4 250,000 
05 62500 100% 62500 4.5 281,250 
E5 62500 100% 62500 7.5 468,750 
F5 62500 100% 62500 11.5 718.750 
G5 62500 100% 62500 14 875.000 
H5 62500 25% 15625 6 93,750 
C6 62500 80% 50000 2 100,000 
06 62500 90% 56250 4 225,000 
E6 62500 90% 56250 5 281,250 
F6 62500 90% 56250 10 562,500 
G6 62500 60% 37500 10 375,000 
H6 62500 5% 3125 10 31,250 

TOTAL LANDFILL AREA -

AVG REFUSE THICKNESS -

1,600,000 SQFEET 
37 ACRES 

7.6 FT 

TOTAL REFUSE VOLUME > 13,000.000 CUBIC FEET 

Notes; Grid square locations Indicated In Rgure 4-3 
Assigned refuse thickness values are based on borings at laachate well locations (Appendix B-1) 

TTORIRahlMjCQ/JMW 
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APPENDIX J-2 

SPREADSHEET TO CALCULATE LEACHATE VOLUME 

j 
i 

i. 



Appendix J^2 
Leachate Volume Calculatiqni 
Woodstock Municipal t-andflH Site 
Woodistock. jiimois 

The following matrices were used to calculate the volume of leachate 
In the landfill. The location of each of the grid squares is Indicated In Figure 4^3. 

Bavatlon of 
Bottom of Refuse 
(Shaded values are extrapolated) 

1 

2 

3 

4 

5 

6 

•1 li
ii 

930 am 930 mm^' 924 ^M.924' 
• 

930 ::':-92j 916 
*as! 

924 
. 

1\v924 B-924' 

930 • 930 925 924 924 924 ;J?3I924^ 

:A930 925 926 •B924= Wm 

•i
i • 

930 925 
m-m-

924 ISP 

B H 

Water (Leachate) Elevation (Febniary 1991) 
1 

2 

3 

4 

5 

6 

933 933 931 930 929 928 926 

933 933 931 929 928 926 925 

933 933 931 930 929 926 925 

933 932 932 929 926 925 925 

931 931 927 925 924 925 

H 

1 
Leachate Thickness above base of refuse 
(April 1991) 2 
G-eachate elevation minus 

elevation of bottom of refuse, but 3 
leachatethicknes maytnot exceed refuse thickness 
by definition. See Appendix J:^1 4 
Refuse Thickness) 

5 

6 

1 3 1 5 5 4 1 0 

3 3 6 13 4 2 1 

3 3 6 6 5 2 1 

1 2 5 4 0 1 1 

1 4 2 0 0 1 



H 

Area-of Lsachate Cell 
(CrU Square area within landfill boundary) 

1 

2 

3 

4 

5 

6 

0 0 0 6250 12500 12500 9375 0 

9375 50000 43750 50000 62500 50000 12500 0 

0 50000 62500 62500 62500 62500 53125 15625 

0 28125 62500 62500 62500 62500 62500 18750 

0 6250 62500 62500 62500 62500 62500 15625 

0 0 50000 56250 56250 56250 37500 3125 

H 

Leachate Volume In Cell 
(Area multiplied by liaachate thickness 

with 25% porosity) 

Total Leachate Volume: 

1 

2 

3 

4 

5 

6 

1.4E+06 cubic feet 
1.0E+07 gallons 

0 0 0 0 0 0 0 0 

2344 37500 10938 62500 78125 50000 3125 0' 

0 37500 46875 93750 203125 62500 26963 3906 

0 21094 46875 93750 93750 78125 31250 4688 

0 1563 31250 78125 62500 0 15625 3906 

0 0 12500 56250 28125 0 0 781 

nSRI LECHCALC PJV/JCQ 
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HELP MODEL RESULTS 



WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.12 
APRIL 24, 1991 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

30.00 INCHES 
0.4530 VOL/VOL 
0.1901 VOL/VOL 
0.0848 VOL/VOL 
0.1901 VOL/VOL 
0.002160000149 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 

68.71 
1500000. SQ FT 



EVAPORATIVE ZONE DEPTH 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 
INITIAL SNOW WATER CONTENT 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS 

20.00 INCHES 
9.0600 INCHES 
4.3822 INCHES 
O.OOOO INCHES 

32.4752 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

i 
I 
I 
t 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROWING SEASON (JULIAN DATE) = 128 
END OF GROWING SEASON (JULIAN DATE) » 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 
73.00 

26.00 
71.90 

36.00 
64.70 

48.80 
53.50 

59.10 
39.80 

68.60 
27.70 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 1.48 
4.87 

0.94 
4.08 

2.71 
3.42 

4.37 
2.66 

2.49 
2.38 

4.60 
2.04 

STD. DEVIATIONS 1.11 
4.14 

0.49 
1.48 

1.35 
1.49 

1.39 
1.29 

0.99 
0.25 

1.67 
0.65 

RUNOFF 

TOTALS 0.002 
0.119 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

STD. DEVIATIONS 0.005 
0.266 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

EVAPOTRANSPIRATION 

TOTALS 0.669 
4.199 

1.209 
4.175 

2.329 
2.765 

3.606 
2.335 

3.185 
1.120 

4.730 
0.799 

I 
i 
i 
I 
I 
I 
f 
i 



STD. DEVIATIONS 0.251 0.197 0.289 0.287 1.597 1.218 
2.768 0.937 1.265 0.780 0.264 0.291 

PERCOLATION FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.3333 0.3449 0.4220 0.4750 0.4520 0.3920 
0.4435 0.4595 0.3674 0.3225 0.2770 0.2852 

0.1658 0.1895 0.2218 0.3132 0.2635 0.1926 
0.2728 0.3402 0.2331 0.1805 0.1382 0.1121 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) PERCENT 

PRECIPITATION 36.03 ( 6.599) 4503500. 100.00 

RUNOFF 0.121 ( 0.265) 15148. 0.34 

EVAPOTRANSPIRATION 31.122 ( 5.004) 3890202. 86.38 

PERCOLATION FROM LAYER 2 4.5744 ( 2.2831) 571797. 12.70 

CHANGE IN WATER STORAGE 0.211 ( 1.197) 26354. 0.59 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.51 438750.0 

RUNOFF 0.594 74285.5 

PERCOLATION FROM LAYER 2 0.0392 4902.8 

SNOW WATER 1.02 127746.4 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.3417 

0.0846 



FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 6.25 0.2083 

2 27.59 0.3032 

SNOW WATER 0.00 

t 
I 



I 
I 
I 
t 
I 
i 
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I 
i 
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I 
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i 
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WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.13 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

30.00 INCHES 
0.4370 VOL/VOL 
0.0624 VOL/VOL 
0.0245 VOL/VOL 
0.0624 VOL/VOL 
0.017400000244 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 

55.25 
1500000. SQ FT 



EVAPORATIVE ZONE DEPTH 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 
INITIAL SNON HATER CONTENT 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS 

20.00 INCHES 
8.7400 INCHES 
2.0711 INCHES 
O.OOOd INCHES 

28.6442 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROWING SEASON (JULIAN DATE) = 128 
END OF GROWING SEASON (JULIAN DATE) = 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

i 
I 
I 
i 
I 
I 
I 
I 

21.40 26.00 36. 00 48.80 59 .10 68.60 
73.00 71.90 64. 70 53.50 39 .80 27.70 

AVERAGE MONTHLY VALUES IN r INCHES FOR YEARS 1 THROUGH 5 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 1.48 0.94 2.71 4.37 2.49 4.60 
4.87 4.08 3.42 2.66 2.38 2.04 

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 
4.14 1.48 1.49 1.29 0.25 0.65 

RUNOFF 

TOTALS 0.000 0.000 0.063 0.108 0.029 0.120 
0.114 0.080 0.179 0.070 0.082 0.051 

STD. DEVIATIONS 0.000 0.000 0.112 0.089 0.052 0.122 
0.165 0.087 0.168 0.110 0.053 0.066 

EVAPOTRANSPIRATION 

TOTALS 0.676 
3.721 

1.176 
3.808 

1.982 
2.580 

2.951 
1.976 

2.804 
1.042 

4.121 
0^811 



STD. DEVIATIONS 0.262 0.171 0.435 0.762 1.050 1.337 
2.547 1.039 1.213 0.684 0.308 0.299 

PERCOLATION FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.6322 0.5586 0.6230 0.6275 0.6669 0.5742 
0.7860 0.7798 0.5836 0.5050 0.4674 0.5526 

0.2318 0.2255 0.2434 0.3068 0.2527 0.1912 
0.4927 0.5847 0.3817 0.2823 0.1938 0.1767 

********************************************************************** 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) PERCENT 

PRECIPITATION 36.03 ( 6.599) 4503500. 100.00 

RUNOFF 0.897 ( 0.424) 112141. 2.49 

EVAPOTRANSPIRATION 27.649 ( 4.121) 3456153. 76.74 

PERCOLATION FROM LAYER 2 7.3568 ( 2.8819) 919603. 20.42 

CHANGE IN WATER STORAGE 0.125 ( 1.001) 15603. 0.35 

/ 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.51 438750.0 

RUNOFF 0.212 26512.8 

PERCOLATION FROM LAYER 2 0.0802 10028.0 

SNOW WATER 1.02 127746.4 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.1958 

0.0223 



I 
I 

FINAL WATER STORAGE AT END OF YEAR 5 

plYER (INCHES) (VOL/VOL) 

1 2.88 0.0961 

2 28.80 0.3165 

SNOWWATER 0.00 

i 
I 



I 
I 
I 

I 
i 
I 
I 
I 

WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.14 
APRIL 24, 1991 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

30.00 INCHES 
0.4370 VOL/VOL 
0.1053 VOL/VOL 
0.0466 VOL/VOL 
0.1053 VOL/VOL 
0.005100000184 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

i 
I 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 

58.20 
1500000. SQ FT 



EVAPiORATIVE ZONE DEPTH = 20.00 INCHES 
OTPER DIMIT VEG. STORAGE = 8.7400 INCHES 
INITIAL VEG. STORAGE » 3.4832 INCHES 
INITIAL SNOW WATER CONTENT » 0.0000 INCHES 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS » 29.9312 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX -2.00 
START OF GROWING SEASON (JULIAN DATE) = 128 
END OF GROWING SEASON (JULIAN DATE) = 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 26.00 
73.00 71.90 

36. 
64. 

00 
70 

48.80 
53.50 

59 
39 

.'lO 

.80 
68.60 
27.70 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION : 

TOTALS 1.48 
4.87 

0.94 
4.08 

2.71 
3.42 

4.37 
2.66 

2.49 
2.38 

4.60 
2.04 

STD. DEVIATIONS 1.11 
4.14 

0.49 
1.48 

1.3:5 
1.49 

1.39 
1.29 

0.99 
0.25 

1.67 
0.65 

RUNOFF 

TOTALS 0.000 
0.032 

0.000 
0.000 

0.000 
0.000 

O.OOO 
0.000 

0.000 
0.000 

0.000 
0.000 

STD. DEVIATIONS 0.000 
0.071 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

O.OOO 
0.000 

EVAPOTRANSPIRATION 

TOTALS 0.676 
4.220 

1.173 
4.137 

1.978 
2.605 

2.946 
2.038 

2.833 
1.070 

4.366 
0.802 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 



STD. DEVIATIONS 0.265 
2.662 

PERCOLATION FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.5307 
0.7901 

0.170 
0.908 

0.4872 
0.7652 

0.431 
1.179 

0.5630 
0.5583 

0.755 
0.552 

0.6067 
0.4705 

1.006 
0.268 

1.173 
0.290 

0.6637 0.5853 
0.4145 0.4628 

0.2622 0.2315 0.2750 0.3694 0.3043 0.2252 
0.4647 0.5050 0.3062 0.2328 0.1835 0.2148 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) PERCENT 

PRECIPITATION 36.03 ( 6.599) 4503500. 100.00 

RUNOFF 0.032 ( 0.071) 3983. 0.09 

EVAPOTRANSPIRATION 28.844 ( 4.329) 3605505. 80.06 

PERCOLATION FROM LAYER 2 6.8980 ( 3.0030) 862246. 19.15 

CHANGE IN WATER STORAGE 0.254 ( 1.404) 31767. 0.71 

I 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.51 438750.0 

RUNOFF 0.159 19914.5 

PERCOLATION FROM LAYER 2 0.0740 9245.9 

SNOW WATER 1.02 127746.4 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.2915 

0.0464 



t 
I 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INGRES) (VOL/VOL) 

1 4.94 0.1648 

2 28.31 0.3111 

SNOW WATER 0.00 



t 
t 

WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.18 
APRIL 24, 1991 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

12.00 INCHES 
0.4370 VOL/VOL 
0.1053 VOL/VOL 
0.0466 VOL/VOL 
0.1053 VOL/VOL 
0.005100000184 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 

58.20 
1500000. SQ FT 



EVAPORATIVE ZONE DEPTH 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 
INITIAL SNOW WATER CONTENT 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS 

20.00 INCHES 
9.4040 INCHES 
4.5116 INCHES 
0.0000 INCHES 

28.0358 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROWING SEASON (JULIAN DATE) = 128 
END OF GROWING SEASON (JULIAN DATE) = 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

I 
t 

21.40 26.00 36. 00 48.80 59 .10 68.60 , 
73.00 71.90 64. 70 53.50 39 .80 27.70 

AVERAGE MONTHLY VALUES IN : INCHES FOR YEARS 1 ' THROUGH 5 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 1.48 0.94 2.71 4.37 2.49 4.60 
4.87 4.08 3.42 2.66 2.3® 2.04 

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 
4.14 1.48 1.49 1.29 0.25 0.65 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.028 O.ooo 0.000 0.00:0 0.000 0.000 

STD. DEVIATIONS 0.000 0^000 0.000 0.000 0.000 0.000 
0.063 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

TOTALS 0.670 1.198 2.065 3.184 2.899 4.514 
4.314 4.266 2.656 2.038 1.077 0.798 



STD. DEVIATIONS 0.254 
2.664 

0.185 
0.919 

0.368 
1.232 

0.705 
0.672 

1.162 
0.257 

1.163 
0.289 

PERCOLATION FROM LAYER 2 

TOTALS 0.5232 0.4754 0.5679 0.5878 0.6014 0.5138 
0.7133 0.6498 0.4570 0.3806 0.3420 0.4220 

0.2264 0.2172 0.2703 0.3582 0.2573 0.1832 
0.4597 0.4563 0.2566 0.1850 0.1452 0.1902 

STD. DEVIATIONS 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) PERCENT 

PRECIPITATION 36.03 ( 6.599) 4503500. 100.00 

RUNOFF 0.028 ( 0.063) 3543. 10.08 

EVAPOTRANSPIRATION 29.680 ( 4.705) 3709945. 82.38 

PERCOLATION FROM LAYER 2 6.2341 ( 2.6035) 779263. 17.30 

CHANGE IN WATER STORAGE 0.086 ( 1.109) 10749. 0.24 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

PERCOLATION FROM LAYER 2 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 

(INCHES) 

3.51 

0.142 

0.0747 

1.02 

0.3593 

0.0838 

(CU. FT.) 

438750.0 

17714.0 

9341.8 

127746.4 



FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 1.88 0.1566 

2 27.81 0.3056 

SNOW WATER 0.00 



WOODSTOCK HUNICIPAL LANDFILL SITE 
SIMULATION.19 
APRIL 24, 1991 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

60.00 INCHES 
0.4370 VOL/VOL 
0.1053 VOL/VOL 
0.0466 VOL/VOL 
0.1053 VOL/VOL 
0.005100000184 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 

58.20 
1500000. SQ FT 



EVAPORATIVE ZONE DEPTH 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 
INITIAL 6N0W WATER CONTENT 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS 

20.00 INCHES 
8.7400 INCHES 
3.4833 INCHES 
0.0000 INCHES 

33.0902 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROWING SEASON (JULIAN DATE) « 128 
END OF GROWING SEASON (JULIAN DATE) *= 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 
73.00 

26.00 
71.90 

36^00 
64.70 

48.80 
53.50 

59.10 
39.80 

68.60 
27.70 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH ^ 1 
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC m 

PRECIPITATION 

TOTALS 1.48 
4.87 

0.94 
4.08 

2.71 
3.42 

4.37 
2.66 

2.49 
2.38 

4.60 M 
2.04 ^ 

STD. DEVIATIONS 1.11 
4.14 

0.49 
1.48 

1.35 
1.49 

1.39 
1.29 

0.99 
0.25 

1.67 # 
0.65 • 

RUNOFF 

TOTALS 0.000 
0.032 

0.000 
o.Ooo 

0.000 
0.000 

0.000 
0.000 

0.000 
O.OOO 

0.000 * 
0.000 

STD. DEVIATIONS 0.000 
0.071 

0.000 
0.000 

0.000 
0.000 

o.oOo 
0.000 

0.000 
0^000 

0.000 * 
0.000 

EVAPOTRANSPIRATION 

TOTALS 0.676 
4.220 

1.173 
4.137 

1.978 
2.605 

2.946 
2.038 

2.833 
1.070 

4.366 
0.802 • 



STD. DEyiATIONS 0.265 0.170 0.431 0.755 1.006 1.173 
2.662 0.908 1.179 0.552 0.268 0.290 

PERCOLATION FROM LAYER 2 

TOTALS 

STP. DEVIATIONS 

0.4216 0.4216 0.4826 0.5311 0.5837 0.5532 
0.6534 0.7467 0.6063 0.5255 0.4485 0.4469 

0.2860 0.2697 0.3020 0.3669 0.3644 0.3020 
0.3633 0.5260 0.3828 0.3014 0.2336 0.2130 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) PERCENT 

PRECIPITATION 36.03 ( 6.599) 4503500. 100.00 

RUNOFF 0.032 ( 0.071) 3983. 0.09 

EVAPOTRANSPIRATION 28.843 ( 4.329) 3605404. 80.06 

PERCOLATION FROM LAYER 2 6.4211 ( 3.5361) 802638. 17.82 

CHANGE IN WATER STORAGE 0.732 ( 2.042) 91476. 2.03 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.51 438750.0 

RUNOFF 0.159 19914.3 

PERCOLATION FROM LAYER 2 0.0534 6670.2 

SNOW WATER 1.Q2 127746.4 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.2915 

0.0464 



FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 10.17 0.1696 

2 28.66 0.3149 

SNOW WATER 0.00 



WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.20 
APRIL 24, 1991 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

30.00 INCHES 
0.4370 VOL/VOL 
0.1053 VOL/VOL 
0.0466 VOL/VOL 
0.1053 VOL/VOL 
0.005100000184 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

120.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 

58.20 
1500000. SQ FT 



EVAPORATIVE ZONE DEPTH = 20.00 INCHES 
UPPER LIMIT VEG. STORAGE = 8.7400 INCHES 
INITIAL VEG. STORAGE » 3.4832 INCHES 
INITIAL SNOW HATER CONTENT = 0.0000 INCHES 
INITIAL TOTAL HATER STORAGE IN 
SOIL AND HASTE LAYERS « 38.4630 INCHES 

SOIL HATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL HITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX s 2.00 
START OF GROHING SEASON (JULIAN DATE) » 128 
END OF GROHING SEASON (JULIAN DATE) » 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 26.00 36. 00 48; 80 59 .10 68.60 ft 
73*00 71.90 64. 70 53.50 39 .80 27.70 W 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 ' THROUGH Jj 
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC ft 

PRECIPITATION 

TOTALS 1.48 0.94 2.71 4.37 2.49 4.60 M, 
4.87 4.08 3.42 2.66 2.38 2.04 ~ 

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 # 
4.14 1.48 1.49 1.29 0.25 0.65 ft 

RUNOFF 

TOTALS 0.000 0.000 0.000 O.OOO 0.000 0.000 
0.032 0.000 0.000 0.000 0.000 0.000 ^ 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 " 
0.071 0.000 0,000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

TOTALS 0.676 1.173 1.978 2.946 2.833 4.366 
4.220 4.137 2.605 2.038 1.070 0.802 ft 



STD. DEVIATIONS 0.265 0.170 0.431 0.755 1.006 1.173 
2.662 0.908 1.179 0.552 0.268 0.290 

PERCOLATION FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.5074 0.4695 0.5385 0.5733 0.6241 0.5653 
0.7126 0.7244 0.5703 0.5005 0.4437 0.4765 

0.2605 0.2341 0.2736 0.3459 0.3027 0.2358 
0.3725 0.4476 0.3102 0.2511 0.1983 0.2021 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH-

(INCHES) (CU. FT.) PERCENT 

PRECIPITATION 36.03 ( 6.599) 4503500. 100.00 

RUNOFF 0.032 ( 0.071) 3983. 0.09 

EVAPOTRANSPIRATION 28.844 ( 4.329) 3605532. 80.06 

PERCOLATION FROM LAYER 2 6.7061 ( 2.9943) 838264. 18.61 

CHANGE IN WATER STORAGE 0.446 ( 1.728) 55722. 1.24 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.51 438750.0 

RUNOFF 0.159 19914.5 

PERCOLATION FROM LAYER 2 0.0561 7016.8 

SNOW WATER 1.02 127746.4 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.2915 

0.0464 



FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 4.94 0.1648 

2 37.68 0.3140 

SNOW WATER 0.00 



WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.21 
APRIL 29, 1991 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

30.00 INCHES 
0.4370 VOL/VOL 
0.1053 VOL/VOL 
0.0466 VOL/VOL 
0.1053 VOL/VOL 
0.005100000184 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
EVAPORATIVE ZONE DEPTH 

58.20 
1640000. SQ FT 

20.00 INCHES 



UPPER LIMIT VEG. STORAGE = 8.7400 INCHES 
INITIAL VEG. STORAGE = 3.4832 INCHES 
INITIAL SNOW WATER CONTENT = 0.0000 INCHES 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS = 29.9312 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROWING SEASON (JUIIAN DATE) = 128 
END OF GROWING SEASON (JULIAN DATE) = 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 26.00 36 .00 48.80 59 .10 68.60 ^ 
73.00 71.90 64 .70 53.50 39 .80 27.70 • 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 — 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 1.48 0.94 2.71 4.37 2.49 4.60 !&. 
4.87 4.08 3.42 2.66 2.38 2.04 M 

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 
4.14 1.48 1.49 1.29 0.25 0.65 « 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 • 
O.032 0.000 0.000 0.000 o.opo 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.071 0.000 0.000 0.000 0.000 0.000 • 

EVAPOTRANSPIRATION 

TOTALS 0.676 1.173 1.978 2.946 2.833 4.366 
4.220 4.137 2.605 2.038 1.070 0.802 ^ 



STD. DEVIATIONS 0.265 0.170 0*431 0.755 1.006 1.173 
2.662 0.908 1.179 0.552 0.268 0.29O 

PERCOLATION FROM LAYER 2 

TOTALS 0.5307 0.4872 0.5630 0.6067 0.6637 0.5853 
0.7901 0.7652 0.5583 0.4705 0.4145 0.4628 

0.2622 0.2315 0.2750 0.3694 0.3043 0.2252 
0.4647 0.5050 0.3062 0.2328 0.1835 0.2148 

STD. DEVIATIONS 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERCOLATION FROM LAYER 2 

CHANGE IN WATER STORAGE 

(INCHES) (CU. FT.) PERCENT 

36.03 ( 6.599) 4923827. 100.00 

0.032 ( 0.071) 4355. 0.09 

28.844 ( 4.329) 3942019. 80.06 

6.8980 ( 3.0030) 942722. 19.15 

0.254 ( 1.404) 34732. 0.71 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.51 479700.0 

RUNOFF 0.159 21773.2 

PERCOLATION FROM LAYER 2 0.0740 10108.8 

SNOW WATER 1.02 139669.5 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOlL WATER (VOL/VOL) 

0.2915 

0.0464 



FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 4.94 0.1648 

2 28.31 0.3111 

SNOW WATER 0.00 



WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.22 
APRIL 29, 1991 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY , 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

30.00 INCHES 
0.4370 VOL/VOL 
0.1053 VOL/VOL 
0.0466 VOL/VOL 
0.1053 VOL/VOL 
0.005100000184 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
EVAPORATIVE ZONE DEPTH 

70.00 
1500000. SQ FT 

20.00 INCHES 



UPPER LIMIT VEG. STORAGE » 8.7400 INCHES 
INITIAL VEG. STORAGE » 3.4832 INCHES 
INITIAL SNOW WATER CONTENT » 0.0000 INCHES 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS » 29.9312 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROWING SEASON (JULIAN DATE) » 128 
END OF GROWING SEASON (JULIAN DATE) = 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 26.00 36. 00 48.80 59 .10 68.60 
73.00 71.90 64. 70 53.50 39 .80 27.70 • • 

AVERAGE MONTHLY VALUES IN ' INCHES FOR YEARS 1 ' THROUGH 5 M 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 1.48 0.94 2.71 4.37 2.49 4.60 
4.87 4.08 3.42 2.66 2.38 2.04 •) 

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 
4.14 1.48 1.49 1.29 0.25 0.65 • 

RUNOFF 

TOTALS 0.004 0.000 0.000 0.000 0.000 0.000 I 
0.121 0.001 0.000 0.000 0.000 0.000 ^ 

STD. DEVIATIONS 0.008 0.000 0.000 0.000 0.000 0.000 • 
0.270 0.001 0.000 0.000 0.000 0.000 • 

EVAPOTRANSPIRATION 

TOTALS 0.676 1.173 1.978 2.946 2.833 4.366 
4.220 4.137 2.605 2.038 1.070 0.802 m 



STD. DfiVIATlQNS 0.265 0.170 0.431 0.755 1.006 1.173 
2.662 0.908 1.179 0.552 0.268 0.290 

PERGOLATION FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.5277 0.4851 0.5611 0.6051 0.6627 0.5847 
0.7526 0.7408 0.5486 0.4649 0.4111 0.4602 

0.2594 0.2292 0.2730 0.3673 0.3032 0.2246 
0.3958 0.4599 0.2892 0.2232 0.1782 0.2120 

******* ********'*** ***************************** A***** ******** A********* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) PERCENT 

PRECIPITATION 36.03 ( 6.599) 4503500. 100.00 

RUNOFF 0.125 ( 0.269) 15625. - 0.35 

EVAPOTRANSPIRATION 28.844 ( 4.330) 3605539. 80.06 

PERCOLATION FROM LAYER 2 6.8047 ( 2.8872) 850583. 18.89 

CHANGE IN WATER STORAGE 0.254 ( 1.388) 31753. 0.71 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 

RUNOFF 

PERCOLATION FROM LAYER 2 

SNOW WATER 

3.51 

0.598 

0.0625 

1.02 

438750.0 

74777.1 

7811.9 

127746.4 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.2851 

0.0464 



FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 4.94 0.1648 

2 28.31 0.3111 

SNOW WATER 0.00 



WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.24 
MAY 10, 1991 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

36.00 INCHES 
0.3980 VOL/VOL 
0.2443 VOL/VOL 
0.1361 VOL/VOL 
0.2443 VOL/VOL 
0.000360000005 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

36.00 INCHES 
0.4710 VOL/VOL 
0.3418 VOL/VOL 
0.2099 VOL/VOL 
0.3418 VOL/VOL 
0.000042000000 CM/SEC 

LAYER 3 

THICKNESS 
POROSITY 

VERTICAL PERCOLATION LAYER 
60.00 INCHES 
0.5200 VOL/VOL 



FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
EVAPORATIVE ZONE DEPTH 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 
INITIAL SNOW WATER CONTENT 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS 

85.56 
1500000. SQ FT 

20.00 INCHES 
7.9600 INCHES 
5.2200 INCHES 
0.0000 INCHES 

38.7516 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROWING SEASON (JULIAN DATE) = 128 
END OF GROWING SEASON (JULIAN DATE) = 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 
73.00 

26.00 
71.90 

36.00 
64.70 

48.80 
53.50 

59.10 
39^80 

68.60 
27.70 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 

PRECIPITATION 

TOTALS 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

1.48 
4.87 

0.94 
4.08 

2.71 
3.42 

4.37 
2.66 

2.49 
2.38 

4.60 
2.04 

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 



4,14 1.48 1.49 1.29 0.25 0^65 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

0.112 
0.636 

0.250 
1.139 

0.670 
4.083 

0.252 
2.779 

0.000 
0.190 

0.000 
0.216 

1.210 
3.992 

0.197 
0.850 

0.024 
0.038 

0.039 
0.051 

2.331 
2.637 

0.289 
1.354 

0.044 
0.059 

0.062 
0.082 

3.591 
2.318 

0.313 
0.771 

0.008 
0.014 

0.019 
0.016 

3.186 
1.125 

1.599 
0.266 

0.142 
0.008 

0.119 
0.011 

4.598 
0.803 

1.342 
0.292 

PERCOLATION FROM LAYER 3 

TOTALS 

STD. DEVIATIONS 

0.2382 0.2475 0.3118 0.3914 0.4400 0.4047 
0.3837 0.3689 0.3341 0.3141 0.2756 0.2647 

0.1039 0.1128 0.1499 0.2325 0.2816 0.2328 
0.1936 0.1790 0.1592 0.1404 0.1138 0.0965 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) rPERCENT 

PRECIPITATION 36.03 ( 6.599) 4503500. 100.00 

RUNOFF 1.275 ( 1.190) 159342. 3.54 

EVAPOTRANSPIRATION 30.544 ( 4.939) 3818020. 84.78 

PERCOLATION FROM LAYER 3 3.9745 ( 1.9087) 496814. 11.03 

CHANGE IN WATER STORAGE 0.235 ( 1.032) 29324. 0.65 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.51 438750.0 

RUNOFF 2.133 266618.0 



PERCOIATION FROM LAYER 3 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.0273 

1.02 

3408.1 

127746.4 

0.3315 

0.1358 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 9.19 0.2552 

2 12.62 0.3506 

3 18.18 0.3030 

SNOW WATER 0.00 



WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.26 
MAY 24, 1991 

EXCELLENT GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

30.00 INCHES 
0.4370 VOL/VOL 
0.1053 VOL/VOL 
0.0466 VOL/VOL 
0.1053 VOL/VOL 
0.008500000462 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 

40.48 
1500000. SQ FT 



EVAPORATIVE ZONE DEPTH = 20.00 INCHES 
UPPER LIMIT VEG. STORAGE = 8.7400 INCHES 
INITIAL VEG. STORAGE « 3.3973 INCHES 
INITIAL SNOW HATER CONTENT « 0.0000 INCHES 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS » 29.9312 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROWING SEASON (JULIAN DATE) = 128 
END OF GROWING SEASON (JULIAN DATE) » 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 26.00 36. 00 48.80 59 .10 68.60 ' M 
73.00 71.90 64. 70 53.50 39 .80 27.70 1 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 • 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC ^ 

PRECIPITATION 

TOTALS 1.48 0.94 2.71 4.37 2.49 4.60 B; 
4.87 4.08 3.42 2.66 2.38 2.04 V 

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 |h 
• 4.14 1.48 1.49 1.29 0.25 0.65 f 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 V 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 1 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

TOTALS 0.676 1.173 .1.979 2.946 2.834 4.354 
4.175 4.114 2.595 2.042 1.072 0.803 H 



STD. DEVIATIONS 0.265 0.171 0.432 0.756 1.006 1.191 
2.686 0.931 1.181 0.554 0.270 0.291 

PERCOLATION FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.5415 0.4947 0.5717 0.6131 0.6728 0.589:8 
0.8124 0.7842 0.5677 0,4776 0.4223 0.4719 

0.2599 0.2297 0.2743 0.3668 0.2988 0.2220 
0.4915 0.5248 0.3134 0.2386 0.1883 0.2153 

*********************************************************************** 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

(INCHES) (CU, FT,) PERCENT 

PRECIPITATION 36.03 ( 6.599) 4503500, 100,00 

RUNOFF 0.000 ( 0.000) 0, 0.00 

EVAPOTRANSPIRATION 28.763 ( 4,307) 3595390, 79.84 

PERCOLATION FROM LAYER 2 7.0196 ( 3,0333) 877456, 19.48 

CHANGE IN WATER STORAGE 0.245 ( 1,383) 30653, 0.68 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.51 438750.0 

RUNOFF 0.000 0.0 

PERCOLATION FROM LAYER 2 0.0783 9791,1 

SNOW WATER 1.02 127746.4 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.2757 

0.0445 



FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 4.87 0.1623 

2 28.38 0.3119 

SNOW WATER 0.00 



WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.27 
MAY 24, 1991 

BARE GROUND 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

30.00 INCHES 
0.4370 VOL/VOL 
0.1053 VOL/VOL 
0.0466 VOL/VOL 
0.1053 VOL/VOL 
0.001700000023 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL. SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 

80.89 
1500000. SQ FT 



^APORATIVE ZONE DEPTH 20.00 INCHES 
UPPER LIMIT VEG. STORAGE = 8.7400 INCHES 
INITIAL VEG^ STORAGE = 3.6830 INCHES 
INITIAL SNOW HATER CONTENT = 0.0000 INCHES 
INITIAL TOTAL HATER STORAGE IN 

SOIL AND HASTE LAYERS = 29.9312 INCHES 

SOIL HATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL HITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROHING SEASON (JULIAN DATE) » 128 
END OF GROHING SEASON (JULIAN DATE) » 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 26.00 36 .00 48.80 59 .10 68.60 I 
73,00 71.90 64. .70 53.50 39 .80 27.70 " 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 ' THROUGH 5 1 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 1 

PRECIPITATION 

TOTALS 1.48 0.94 2.71 4.37 2.49 4.60 1 
4.87 4.08 3.42 2.66 2.38 2.04 

STP. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 I 
4.14 1.48 1.49 1.29 0.25 0.65 • 

RUNOFF 

TOTALS 0.056 0.000 0.001 0.006 0.000 0,048 
0.373 0.068 0.005 0.013 0.000 0.000 |K 

STD. DEVIATIONS 0.125 0.000 0.001 0.010 0.001 0.059 
0,733 O.099 0. Oil 0.019 0.000 0.000 

EVAPOTRANSPIRATION 

TOTALS 0.672 1.170 1.975 2.943 2.831 4.408 H 
4.333 4.162 2.642 2.033 1.030 0.798 1 



STO. DEVIATIONS 0.258 
2.595 

0.170 
0.857 

0.431 
1.130 

0.755 
0.545 

1^003 
0.276 

1.109 
0.289 

PERCOLATION FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.4755 0.4488 0.5285 0.5788 0.6348 0.5635 
0.6426 0.6420 0.4915 0.4194 0.3688 0.4122 

0.2343 0.2081 0.2573 0.3568 0.2918 0.2210 
0.2821 0.3436 0.2282 0.1747 0.1412 0.1777 

; AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERCOLATION FROM LAYER 2 

CHANGE IN WATER STORAGE 

(INCHES) (CU. FT.) PERCENT 

36.03 ( 6.599) 4503500. 100.00 

0.571 ( 0.773) 71357. 1.58 

28.997 ( 4.384) 3624578. 80.48 

6.2063 ( 2.5351) 775782. 17.23 

0.254 ( 1.379) 31784. 0.71 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.51 438750.0 

RUNOFF 1.463 182824.5 

PERCOLATION FROM LAYER 2 0.0430 5378.7 

SNOW WATER 1.02 127746.4 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.2950 

0.0465 



FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 5.10 0.1700 

2 28.11 0.3089 

SNOW WATER 0.00 



WOODSTOCK MUNICIPAL LANDFILL SITE 
SIMULATION.30 
OCTOBER 14, 1991 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

30.00 INCHES 
0.4370 VOL/VOL 
0.1053 VOL/VOL 
0.0466 VOL/VOL 
0.1053 VOL/VOL 
0.005100000184 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

91.00 INCHES 
0.5200 VOL/VOL 
0.2942 VOL/VOL 
0.1400 VOL/VOL 
0.2942 VOL/VOL 
0.000199999995 CM/SEC 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
EVAPORATIVE ZONE DEPTH 

58.20 
1500000. SQ FT 

20.00 INCHES 



UPPER LIMIT VEG. STORAGE » 8.7400 INCHES 
iNlTiAL VEG. STORAGE » 3.3384 INCHES 
INITIAL, SNOW WATER CONTENT = 0.0000 INCHES 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS = 29.9312 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR CHICAGO ILLINOIS 

MAXIMUM LEAF AREA INDEX » 2.00 
START OF GROWING SEASON (JULIAN DATE) =128 
END OF GROWING SEASON (JULIAN DATE) = 282 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

21.40 26.00 36. 00 48.80 59 .10 68.60 
73.00 71.90 64. 70 53.50 39 .80 27.70 ^ m 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 ' THROUGH 5 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 
M M M M ̂  M M M M av M 

TOTALS 2.17 1.62 4.40 4.46 5.09 8.37 
" 7.05 5.59 4.30 3.70 3.43 2 . 69 H 

STD. DEVIATIONS 0.75 0.64 2.14 1.71 2.26 3 .06 
3.82 1.34 1.20 2.70 2.87 1.23 M 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0. OOO 0.000 • 
0.001 0.000 0.000 0. 0 0 0 0. 000 0.000 •' 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 • 
0.003 0.000 0.000 0.000 0.000 0.000 1 

EVAPOTRANSPI'RATION 

TOTALS 0.592 0.992 2.337 3.233 3.452 5.174 • 
5.304 4.994 2.908 1.610 1.188 0.565 



STD. DEVIATIONS; 0.106 0.083 0.204 0,8;26 0.785 1.076 
1.078 1.399 0.910 0.705 0.367 0.107 

PERCOLATION FROM LAYER 2 

TOTALS 1^2050 1.0975 1.6218 1.7546 1.5733 1.9527 
2.7366 2.1836 1.3854 1.0784 1.7041 1.6075 

0.3139 0.2359 0.8018 0.8823 0.5618 1.0101 
1.8319 1.2033 0.6167 0.4225 0.9601 0.7989 

STD. DEVIATIONS 

A***************************************************A****************** 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERCOLATION FROM LAYER 2 

CHANGE IN WATER STORAGE 

(INCHES) (CU. FT.) PERCENT 

52.87 ( 6.796) 6608999. 100.00 

0.001 ( 0.003) 167. 0.00 

32.349 ( 3.911) 4043683. 61.18 

19.9004 ( 4.9662) 2487552. 37.64 

0.621 ( 2.026) 77597. 1.17 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 3.56 445000.0 

RUNOFF 0.004 545.9 

PERCOLATION FROM LAYER 2 0.3072 38396.8 

SNOW WATER 1.89 236105.2 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2801 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0464 



FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 5.73 0.1911 

2 34.18 0.3757 

SNOW WATER 0.00 





APPENDIX K 

GROUNDWATER MODELING RESULTS 
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U.S.G.S Modflow model (Modflow) was used to simulate the groundwater flow system in 
the upper aquifer at the Woodstock Landfill NPL Site. The model was implemented with 
the e»sting hydraulic data for the site. 

Modflow is a three-dimensional finite-difference groundwater flow model developed by the 
U.S. Geologicsd Survey, and is a public domain model, used for this implementation on 
DOS personal computer. The model simulates groundwater flow within aquifers using a 
block-centered finite-difference approach. Multiple layers can be simulated as confined, 
unconfined, or a combination of both. The model can simulate external stresses including: 
flow to wells, areal recharge, evapotranspiration, flow to drains, flow through riverbeds, 
and general-head boundary conditions. 

Two common uses for models are to evaluate existing aquifer behavior and predict future 
aquifer behavior. Sufficient data was developed in the Woodstock RI to adequately 
evaluate the characteristics and behavior of the upper aquifer at the site. The model was 
not used to extensively evaluate the groundwater flow conditions at the Site, although the 
model results do correlate well with the observed aquifer behavior at the Site. The primary 
use for this model will be for evaluating possible remedial alternatives for the Feasibility 
Study. 

MODEL IMPLEMFNTAHON 

The model was implemented in a 2-layer, 28-column, 35-row finite-difference grid with 
100-foot grid-spacing. The first layer (upper layer of the model) represents the portion of 
the upper aquifer above elevation 920 feet. The second layer represents the lower portion 
of the upper aquifer, from elevation 920, down to the base of the upper aquifer which is at 
elevation approximately 880 feet at the north end of the site, and 915 feet at the southern 
end. 

The modeling was limited to the upper aquifer. The Yorkville and Tiskilwa clay which 
underlie the upper aquifer have extremely low hydraulic conductivity, so for the time scale 
of this model implementation, the upper aquifer is effectively isolated from lower aquifers. 

A single consistent set of time and space units are required for the model. The units 
selected for this implementation were "feet" for length units and "days" for the time unit. 
The following parameters resulted. Grid: spacing, aquifer thickness, and watertable 
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elevation were reported in feet. Hydraulic conductivity units were in feet per day; 
transmissivity units were in feet-squared per day. Volumes of discharge and recharge were 
reported in cubic feet per day. 

The Strongly Implicit Procedure (SIP) module used to solve model. 

MODgLPAIlAMgTEHS 

Input variables are used in the model to define the: 1) aquifer geometiy, 2) boundary 
conditions, 3) hydraulic characteristics of the aquifer, and 4) recharge/discharge 
interactions with the atmosphere and surface water bodies. The use of each of these 
groups of input parameters is discussed below. The attached figure, "Finite Difference 
Nodes for Modflow Model," displays ^e orientation of the model over the modeled aret^ 
and indicates the boundary conditions used. Specific data gathered during the RI were 
used for the implementatioiL 

Aquifer Geometrv 
As is discussed in Section 4 of the RI Report, the upper aquifer in the vieimty of the 
Woodstock landfill consists of an unconsolidated sand and gravel aquifer which extends 
beneath most of the landfill. It is wedge-shaped, being 30 to 40 feet thick beneath the 
northern boundary of the landfill, and thinning to less than five feet at the southeastern end 
of the landfill, and to less than 20 feet at the southwestern end. Groundwater flows 
beneath the landfill fiom the norfii, and discharges to Kishwaukee Creek, which borders 
the landfill on the southwestern comer. In addition to the physical thinning of sand and 
gravel unit from north to south, ^e water table elevation decreases from north to south 
from elevation apprordmately 930 feet to 923 feet. So the resulting aquifer transmissivity, 
which is based on the total saturated thickness, decreases from north to south. 

Even though a single aquifer was being modeled, it was divided into two layers. The upper 
layer was configured to extend from tiie water table, down to 920 feet elevatioiL The lower 
layer was configured to represent the upper aquifer from elevation 920, down to the base of 
the aquifer. The transmissivity value entered for the nodes was used to represent the 
aquifer thickness. Therefore, lower transmissivity values were used where the upper 
aquifer got thiimer. Very low tfansmissivity values were used for the lower layer in the 
areas where the aquifer pinched out. 
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Using this model configuration allowed the site to be represented in the model, even at 
locations where the upper aquifer was thought to pinch out the purpose of randucting the 
modeling this way was to evaluate the potential that all groundwater flowing into flow zone 
A (Figure 4-8) might spill out to the sides because of the decreasing aquifer cross section to 
the south (See section (4.4.4.1)^ 

Boundaiv Conditions 
Boundary conditions used for the simulation were based on a combination of aquifer 
geometry and water levels on the up and downgradient end of the site. As explained above, 
the aquifer thins from north to south. Water levels, measured at site monitoring wells and 
staff gauges on five dates between September 1990 and May 1991 showed that the water 
table has a quite consistent elevation and orientation across the site throughout the year. 
The water table elevation appears to be controlled by the open water pond north of the site 
and Kishwaukee Creek south of the site. The surface water elevation of the open water 
pond ranged between 935.9 and 936.4 feet, and resulted in a water table elevation beneath 
the north boundary of the landfill between 930 and 931 feet during the investigation. The 
surface water elevation in Kishwaukee Creek at the downgradient end ranged between 
923.5 and 924.5 feet during the investigation. 

For the simulation, IBOUND was used to set a constant head value of 935 feet for model 
nodes representing the open water pond (identified by -3 values in the IBOUND array for 
the first layer). A constant head-value was also assigned to the southern western comer 
(node: row=34, column=2) to provide the gradient toward Kishwaukee Creek from the 
south which was observed during the investigation. 

HydravtligFrffpgnigs 
Aquifer characteristics are required for each layer of the model. These include: specific 
yield (storativity), l^draulic conductivity, and transmissivity, vertical hydraulic conductivity 
between model layers. 

Specific Yield for both simulation layers of the upper aquifer was assigned to be SFl = 
0.25. Since the aquifer being simulated is unconfined, it was not necessary to assign a 
storativity value. 
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Hydraulic Conductivity. Based on baildown tests conducted at the Phase I monitoring 
wells, a value of 1 ft/day (3i5xl(H cm/sec). See. Table 3-5 for odculated values for 
individual wells. 

The 20 feet/day values was assigned to the first layer. The model calculated the 
transmissivity for each node, by multiplying the value the saturated thicknes$, calculated 
as the difference between the water table elevation and elevation of the bottom of the 
layer. The bottom elevation (BOT-1) was assigned as 920 feet in the BCF input file. 

Transmissivity values were assigned directly for the lower layer. The values ranged from 30 
feet*feet/day (1 ft/day x 30 ft) along the northern boundary where the aquifer is thickest, 
to values of 20 feet/day in the southwest, and 0.1 feet/day in southeast where the upper 
aquifer pinches out. 

Vertical Cbnductiviity between simulation layers was set at 0^4 per day which represents a 
vertical permeabfiity which is equivalent to the horizontal conductivity. 

Recharge/Discharge 
Recharge is both lateral and vertical. Lateral recharge occurs to the upper aquifer at the 
north end; where the higher groundwater elevations form the gradient driving groundwater 
to the south. Areal recharge occurs across the entire surface as result of infiltration of 
precipitation. For the simulation,, lateral recharge is controlled tty the constant head 
assignment at the north end of the model. 

Areal recharge was applied in the model only to the landfill nodes, since areas west, south, 
and east of the landfill are probably dominated by evapotranspiration. The HELP model 
provided an estimate of 6.9 inches per year infilti^ation based On a continuous two-foot 
cover over tiie entire landfill. The infiltration was applied by model module RCH. The 
value of 0.00157 feet/day which is equivalent to 6.9 inches/year was applied to the non-
landfill portion of tiie modeled area. Double that amount (13.8 inches/year) was applied 
to the landfill area, because it was assumed that actual precipitation infiltration could be 
two times greater across the fill, 

Primaiy discharge from the upper aquifer occurs at Kishwaukee Creek. This discharge was 
simulated by setting the surface water levels of the nodes representing the creek to 923.5 
feet. The drainage by Kishwaukee Creek extends in a marshy area aligned along the 
bottom of ithe landfill. The Kishwaukee Creek model nodes are indicated by shaded 3'S on 
the attached figure. 
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Secondary discharge occurs in marshy areas along the north end of the landfill on both the 
east and west boundary. In the water table maps generated for the RI Report, the 930-foot 
water table contour line consistently coincides with 930-foot ground surface contour line 
extending to the northwest from ±e northwest part of the landfill This indicates discharge 
to surface, and it is simulated in the model by assigning "drain" values of 930 feet at the 
appropriate nodes. The wetland located to the east of the north end of the landfill, is 
similarly represented, with drain values of 928 feet. These "drains" are indicated by shaded 
2's on the attached figure. 

SIMIJIATfONRRSIJLTS 

The model was not extensively calibrated. If the model is used for extensive evaluation of 
remedial alternatives in the feasibility, detailed sensitivity analyses will be conducted, with 
the appropriate variables. 



FINITE DIFFERENCE NODES FOR MODFLOW MODEL 

Columns -—> 
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Legend 
0 - Inactive Cells 

-1 B Constant Head boundaries 
1 B Dependent Cells 
2 B Wetland Cells 
3 B Klstiwaukee Creek Cells 
5 B Landfill Cells 
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BAS.WS4 - Woodstock Landfill, 2 layer flow model 
librated by dischargej with RI Report Data ow ca 

1 0 
2 35 28 . 1 4 
3 14 0 0 0 18 19 0 0 22 00 00 00 00 00 00 00 00 00 0 
0 0 I«='«?T,ISTRT 

1 (2812) 3 IBOUMD-l 
1 1 1 1 1 1-1-1--1--1--1-1--1--1--1--1--1--i--1--1--1- -1-1--1--1-
1 1 1 1 1111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1' 
1 1 1 1 1111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11 1 1 1 1 1-3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1-3-3-3-3-3-3-3-3-3-3 1 1 1 1 1 1 1 1 
1 1 1 1 1111--3-3-3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1111--3-3-3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1111--3-3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1111 1 1 1 1 1 1 1 1 1 5 5 5 1 1 1 1 1 
1 1 1 1 1111 1 1 1 1 1 1 5 5 5 5 5 5 1 3 3 1 1 
1 1 1 1 1111 1 1 1 1 5 5 5 5 5 5 5 5 1 3 3 1 1 
1 1 1 1 1111 1 5 5 5 5 5 5 5 5 5 5 5 1 3 3 1 1 
1 1 1 1 1111 1 5 5 5 5 5 5 5 5 5 5 5 1 3 3 3 1 
1 1 1 1 1111 1 5 5 5 5 5 5 5 5 5 5 5 1 1 1 3 3 
2 1 1 1 1111 1 5 5 5 5 5 5 5 5 5 5 5 1 1 1 3 3 
1 2 1 1 1111 1 5 5 5 5 5 5 5 5 5 5 5 1 1 1 1 3 
1 1 2 1 1111 1 5 5 5 5 5 5 5 5 5 5 5 1 1 1 1 1 
1 1 1 2 1111 1 5 5 5 5 5 5 5 5 5 5 5 1 1 1 1 1 
1 1 1 1 2 111 1 5 5 5 5 5 5 5 5 5 5 5 1 1 1 1 1 
1 1 1 1 12 11 1 5 5 5 5 5 5 5 5 5 5 5 1 1 1 1 1 
0 1 1 1 112 1 1 5 5 5 5 5 5 5 5 5 5 5 1 1 1 1 1 
0 1 1 1 1112 1 5 5 5 5 5 5 5 5 5 5 5 1 1 1 1 1 
0 1 1 1 1111 2 1 5 5 5 5 5 5 5 5 5 1 1 1 1 1 1 
0 1 1 1 1111 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0 1 1 1 1111 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0 1 1 1 1111 1 1 1 2 2 2 2 1 1 1 1 1 1 1 1 1 1 
0 1 1 1 1111 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 
0 1 1 1 1111 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 
0 1 1 1 1111 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 
0 1 1 1 1111 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 
0 1 1 1 1111 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 
0 1 1 1 1111 1 1 1 1 1 1 1 1 1 2 1 1 
0 1 1 1 1111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0-1 1 1 1111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0 0 0 0 0 0 0 0 0 0 1 1--1--1--1--1--1--1--1--1--1-:-l-l--1--1-

2 2 2 2 2 2-2-2-2-2-2-2-2-2-2-2-2-2-2-2-2-2-2-2-2-2-2-2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
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29 
29 Lay Row col Elev. Cbnd 

5 1 929.5 5PI00.0 
5 2 929.5 5000.0 
6 3 929.5 5000.0 
7 4 929.5 5000.0 
8 5 929.5 4000.0 
9 5 929.5 5000.0 
10 6 929.5 4000.0 
11 6 929.5 5000.0 
11 7 929.5 4000.0 
12 7 929.5 5000.0 
12 S 929.5 5000.0 
13 a 929.5 5000.0 
13 9 929.5 5000.0 
14 9 929.5 5000.0 
15 9 929.5 5000.0 
10 23 92B.0 5000.0 
10 24 928.0 5000.0 
11 23 928.0 5000.0 
11 24 928.0 5000.0 
12 23 928.0 5000.0 
12 24 928.0 5000i0 
13 23 928.0 5000.0 
13 24 928.0 5000.0 
13 25 928.0 5000.0 
14 25 928.0 5000.0 
15 25 928.0 5000.0 
15 26 928.0 5000.0 
15 27 928.0 5000.0 
16 26 928.0 5000.0 
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49 
49 Lay Row Col Stage Gond RBot 

13 1 9Z5.5 5000. 920.0 
14 2 923.5 5000. 920.0 
15 3 923.5 5000. 920.0 
16 4 923.5 5000. 920.0 
17 4 923.5 5000. 920.0 
18 5 923.5 5000. 920.0 
19 6 923.5 5000. 920.0 
20 7 923.5 5000. 920.0 
21 8 923.5 5000. 920.0 
22 8 923.5 5000. 920.0 
23 9 923.5 5000. 920.0 
24 10 923.5 5000. 920.0 
25 11 923.5 5000. 920.0 
26 12 923.5 5000. 920.0 
26 13 925.5 5000. 920.0 
26 14 923.5 5000. 920.0 
26 15 923.5 5000. 920.0 
26 16 923.5 5000. 920.0 
26 17 923.5 5000. 920.0 
26 18 923.5 5000. 920.0 
26 19 923.5 5000. 920.0 
26 20 923.5 5000. 920.0 
25 19 923.5 5000. 920.0 
25 20 923.5 5000. 920.0 
24 20 923.5 S000. 920.0 
23 20 923.5 5000. 920.0 
22 20 923.5 5000. 920.0 
21 20 923.5 5000. 920.0 
27 13 923.5 92)00. 920.0 
27 14 923.5 5000. 920.0 
27 15 923.5 5000. 920.0 
27 16 923.5 5000. 920.0 
27 17 923.5 5000. 920.0 
27 18 923.5 5000. 920.0 
28 14 923.5 5000. 920.0 
29 15 923.5 5000. 920.0 
30 16 923.5 5000. 920.0 
31 16 923.5 5000. 920.0 
32 17 923.5 5000. 920.0 
32 18 923.5 5000. 920.0 
32 19 923.5 5000. 920.0 
32 20 923.5 5000. 920.0 
32 21 923.5 5000. 920.0 
32 22 923.5 5000. 920.0 
33 23 923.5 5000. 920.0 
33 24 923.5 5000. 920.0 
33 25 923.5 5000. 920.0 
33 26 923.5 5000. 920.0 
34 27 973.5 5000. 920.0 
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4 4 0 0 IHEEFM, IDDN=T1,.IhEBUvl, IDI^ WB4 
Q 1 0 1 INTOnF, IHLffiFL, IBLTOFL, ICECFL T1 
1 0 1 0 hdpr,ddpr,hdsv,ddsv L-1 
—1 1 0 1 INTODE,IHDEFL,lEUDFL jICBCFL T2 
-1 1 0 INLUDE, IH3DFL, IBUDFL, ICBCFL T3 
-1 1 0 1 INCODE, IHDEFL, IBUCFL, ICHJHL T4 
-1 1 0 1 INLlJUt, IHDDFL, IBLBDFL, ICBCFL 75 
-1 1 0 INCODE, IHDDFL, lEyOFL, ICBCFL Th 
-1 1 0 1 INCCEE, IHDDFL, IBUDFL, ICfctFL 77 
-1 1 0 1 INCnnE, IHDDFL, IBJ.IDFL, ICBCFL 78 
-1 1 0 1 INCODE, IHDDFL, IBUDFL, ICECFL 79 
-1 1 0 1 INLUDb, IHDDFL, lEUDFL, ICBCFL 710 
-1 1 0 1 INCODE, IHDDFL, IBUDFL, ICECFL 711 
-1 1 0 1 INCODE, IHDDFL, IBUDFL, ICECFL 712 
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.Rni4B/U.S. GEOLOGICAL GURVEY HODULAR FINITE-DIFFERENCE GROUND^NATER MODEL 
BAS.NS4 - Hoodstock Landfill, 2 layer flou eodel Flou calibrated by discbarge, uitb Ri Report 
Dat 
2 LAYERS 35 RONS 20 COLUMNS 
1 STRESS PERIOD(S) IN SIMULATION 

MODEL TIME UNIT IS DAYS 
I/OUNITS: 
ELEMENT OF lUNIT: 1 2 3 4 5 6 7 G 9 10 11 12 13 14 15 16 17 10 19 20 21 22 23 24 

I/O UNIT: 11 0 13 14 0 0 0 10 19 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 

BASl - BASIC MODEL PACKAGE, VERSION 1, 9/1/G7 INPUT READ FROM UNIT 1 
ARRAYS RHS AND BUFF HILL SHARE MEMORY. 
START HEAD HILL NOT BE SAVED ~ DRAHDOHN CANNOT BE CALCULATED 

16731 ELEMENTS IN I ARRAY ARE USED BY BAS 
16731 ELEMENTS OF I ARRAY USED OUT OF BOflBGO 

BCFl - BLOCK-CENTERED FLOH PACKAGE, VERSION 1, 9/1/07 INPUT READ FROM UNIT 11 
TRANSIENT SIMULATION 

LAYER AflUIFER TYPE 

1 1 
2 3 

7842 ELEMENTS IN I ARRAY ARE USED BY BCF 
24573 ELEMENTS OF I ARRAY USED OUT OF 000800 

DRNl - DRAIN PACKAGE, VERSION 1, 9/1/B7 INPUT READ FROM UNIT 13 
MAXIMUM OF 29 DRAINS 

145 ELEMENTS IN X ARRAY ARE USED FOR DRAINS 
24710 ELEMENTS OF X ARRAY USED OUT OF 000000 

RCHl - RECHARGE PACKAGE, VERSION 1, 9/1/07 INPUT READ FROM UNIT 10 
OPTION 1 - RECHARGE TO TOP LAYER 

9GB ELEMENTS OF X ARRAY USED FOR RECHARGE 
25690 ELEMENTS OF X ARRAY USED OUT OF 800000 

RIVl - RIVER PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 14 
MAXIMUM OF 49 RIVER NODES 

294 ELEMENTS IN X ARRAY ARE USED FOR RIVERS 
25992 ELEMENTS OF X ARRAY USED OUT OF 000800 

SIPl - STRONGLY IMPLICIT PROCEDURE SOLUTION PACKAGE, VERSION 1, 9/1/07 INPUT READ FROM UNIT 19 
MAXIMUM OF 100 ITERATIONS ALLOHED FOR CLOSURE 
IB ITERATION PARAMETERS 

8250 ELEMENTS IN X ARRAY ARE USED BY SIP 
34242 ELEMENTS OF X ARRAY USED OUT OF 800000 

BAS.HS4 - Hoodstock Landfill, 2 layer flou eodel Flou calibrated by discharge, nitb Rl Report 
Dat 

BOUNDARY ARRAY FOR LAYER 1 HILL BE READ ON UNIT 1 USING FORMAT: (2012) 

1 2 3 4 5 6 7 G 9 10 11 12 13 14 15 16 17 10 19 20 21 22 23 24 25 26 27 2B 

1 111111-1-1-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
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2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
16 
17 
IB 
19 
28 
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22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
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BOUNDARY ARRAY FOR LAYER 2 HILL BE READ OH UNIT 1 US1H6 FORHAT: (2812) 

1 2 3 4 5 6 7 S 9 IB 11 12 13 14 15 16 17 18 19 28 21 22 23 24 25 26 27 28 

1 2 2 2 2 2 2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2. 2 2 2 2 2 2 2 2 2 2 
4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
5 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
6 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
7 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
8 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
9 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
18 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
11 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
12 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
13 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
14 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
15 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
16 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
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17 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
IB 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 . 2 2 2 2 
19 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
20 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
21 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
22 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
23 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
24 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
25 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
26 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
27 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
28 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
29 B 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
30 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
31 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
32 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
33 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
34 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
35 0 0 0 0 0 0 0 0 0 0 2 -2 -2 -2 - -2 -2 -2 -2 -2 - -2 -2 -2 -2 -2 

AQUIFER HEAD HILL BE SET TO 926.00 AT ALL NG-FLOH NODES (IBOUND^B). 

INITIAL HEAD FOR LAYER 1 HILL BE READ ON UNIT 1 USIN6 FORNAT: (15F5.1) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
16 17 10 19 20 21 22 23 24 25 26 27 28 

1 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 
935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 

2 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 
935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 

3 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 
935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 

4 930.00 930.00 930.00 930.00 930,00 930.00 930.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 
935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 

5 930.00 930.00 930.00 930.00 930.00 930.00 930.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 
935.00 935.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 

6 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 935.00 935.00 935.00 930.00 930.00 930.00 930.00 
930.00 930.00 930.80 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 

7 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 935.00 935.00 935.00 930.00 930.00 930.00 930.00 
.930.00 930.00 930.00 930.00 930.00 938.00 930.00 930.00 930.00 930.00 930.00 930.00 930,00 

8 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 935.00 935.00 930.00 930.00 930.00 930.00 930.00 
930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 

9 930.00 930.00 930.00 930.00 930.00 93O.O0 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 
930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 

IB 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930,00 930.00 930.00 930.00 930.00 930.00 930.00 930,00 
930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 

11 930.00 930.00 930.00 930.00 930.00 930.00 930.00 93O.O0 930.00 930.00 930.00 930.00 930^00 930.00 930.00 
930.00 930.00 930,00 930.00 930.00 930,00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 

12 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.80 930.00 930.00 930.00 930^00 930.00 930.00 930.00 
930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 

13 930.00 930.O0 930.00 930.00 930.00 93O.0O 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 
930.00 938.00 930.00 930.00 930.00 930.00 930,00 930,00 930.00 930.00 930.N 930.00 930.00 



HS4.()UT Thursday, October 31, 1991 4:36 pa Page 4 

14 938.88 938.88 930.00 930.00 938.80 938.88 930.00 930.88 930.00 938.08 930.00 930.00 930.00 930.00 930.00 
938.88 938.88 930.88 938.00 938.00 938.80 930.00 930,80 930.00 930.00 930'.00 930.00 930.00 

15 923.88 938.88 930.88 930.00 930.00 938.08 930.00 938.88 930.00 930,00 930.00 930.00 930,00 930.00 930.00 
938.88 938.88 938.88 938.00 938.00 930.88 930.00 930.00 930.00 930.00 930,00 930.00 930.00 

16 938.88 923.88 930.88 930.00 930.00 930.00 930.00 930.88 938.00 930.00 930,00 930,00 930.00 930.00 938.08 
938.88 938.88 938.00 930.00 93B.M 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 

17 938.88 93e;8B 923.00 930.00 930.00 930.00 930.00 930,00 930.00 930.08 930,00 930.00 930.00 930,00 938.08 
938.88 938.88 930.00 930.00 930.80 930.00 930.00 930.00 930.00 930.80 930.00 930.00 930.00 

18 938.08 930.88 930.00 923.08 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 938,88 
938.88 938.88 930.00 930.88 930.00 930.00 930.00 930.00 930.00 930,08 930.00 930.00 930.00 

19 938.88 938.88 930,00 938.88 923.88 930.00 930.00 930.00 930.00 930.88 930.00 930.00 930.00 930.00 938.88 
938.88 938.80 930.88 938.88 930.08 930.80 938.00 930.88 930.00 938.88 938.00 930.00 930.00 

28 924.88 938.88 930.88 938.88 938.88 923.00 938.88 938.88 930.00 938.88 930.00 930.00 930.00 930.88 938.88 
938.88 938.88 938.88 938,88 938.88 938.88 938.80 938.88 930.00 930.80 938,00 930,00 930.00 

21 924.18 938.88 930.88 938.88 938.08 938.88 923.00 930.88 930,00 930.00 930.00 930.88 930,00 938.08 938.88 
938.88 938.88 938.88 938.88 938.08 930.80 930.00 938.80 930.00 930.00 930.00 938.80 930.00 

22 924.38 938.88 938.88 930.00 930.80 930.08 930.88 923,00 930.80 930,00 930.00 930.00 930.00 938.88 '938.88 
938.88 938.88 938.88 930.00 938.00 930.80 930.88 930.00 930.00 930.00 930.00 938.00 930.08 

23 924.40 938.88 930.88 930.00 930.00 930.00 938.00 930.00 923.00 930.00 930.00 930.00 938.88 938.88 938.88 
938.88 938.80 938.88 930.80 930.00 930.80 930.00 930.00 938.00 930.00 930.00 930.08 938.88 

24 924.58 930.88 938.80 930.00 930.00 938,00 930.00 930.00 930.00 923.08 938,00 938,88 938.88 938.88 938.88 
938.88 938.88 938.00 930.80 938.00 930.80 930.00 930.00 930.00 938.80 930.00 938.08 930.80 

25 924.78 938,88 930.88 930.88 930.00 930.00 930.00 930.00 930.00 930.00 923,00 930.88 930.00 930.80 938.80 
938.88 938.88 930.88 938.88 930.00 930.00 930.08 930.00 938,00 930,00 930.00 930.08 938.00 

26 924.88 930.88 930.88 930.00 930.00 930.88 930,00 930.00 930.00 930.00 930.00 923.00 930.00 930.80 930.00 
938.88 938.88 930.08 930.88 938.00 930.00 930.00 930,08 930.00 930,00 930.00 930.00 930.00 

27 924.98 938.88 930.00 930.80 930.00 930.80 930.00 930.00 930.00 930.00 930.00 930.00 923.00 930.00 938.00 
938.88 930.80 930.00 930.80 930.00 930.00 930.00 930.80 930.00 930,00 930.00 930.00 930.00 

28 925.18 930.08 938.00 930.80 930.08 930,00 930.00 930.88 930.00 930.00 930.00 930,00 930.00 923.88 930.00 
938.88 938.80 930.00 930.00 930.80 930.00 930;B0 930.00 930.00 930.00 930.00 930.00 930.00 

29 925.28 938.88 930.00 930.00 930.00 930.00 938.00 930,00 930.00 930.00 930.00 930,00 930.00 938,00 923.00 
930.88 938.80 930.80 930.00 930,00 930.88 930.80 930.88 930.00 930.08 930.00 930.00 930.00 

38 925.38 930.80 938.00 938;80 930.08 930.00 938.80 930.80 938.80 930,80 930.00 930.00 930.00 930.08 930.00 
923.88 938.08 930,80 938.88 938.88 930.88 930.00 930.08 930.00 930,00 930.00 930.00 930.00 

31 925.58 938.80 938.00 938.88 938.88 930.08 938.00 930.88 930.00 930.00 930.00 930.00 930.00 938.88 930.00 
938.88 923,00 930.88 938.88 930.08 938.88 930.00 930,88 930.80 930.00 930.00 930,00 930.00 

32 925.68 930.00 930,08 938.08 930.00 938.08 930.00 930.80 930.00 930.00 930.00 930.08 930.00 938,88 930.00 
938.88 930.00 923.80 923.00 923.80 923,00 923.88 923.00 923.80 930.00 930.00 938.08 930.00 

33 925.70 930.00 930.00 930.88 930.00 938.80 930.00 930.00 930.80 930.00 930,00 938.88 930.00 938.08 930.00 
938.88 938.08 938,00 930.80 930.00 938,88 930.00 930.00 930,00 923.00 923.00 923.00 923.00 

34 925.98 926.88 930.80 930.00 930.00 938.08 930.00 930.00 930.00 930.00 930.00 930.00 930.00 938.88 930.00 
938.88 938.80 930.80 930.00 930.00 930.80 938.00 930.00 930,00 930.00 930.00 938.00 930.00 

35 926.88 925.90 925.70 925.68 925.50 925.40 925.20 925.10 925.00 924.98 924,70 924,60 924.50 924,48 924.20 
924.18 924.00 924,00 924.80 924,88 924.80 924,00 924,00 924.08 923,50 923.50 923,:58 923.50-

INITIAL HEAD FOR LAYER 2 HILL BE READ ON UNIT 1 USIN6 FORHAT: (ISFS^l) 

1 2 3 4 S 6 7 8 9 IB 11 12 13 14 15 
16 17 18 19 28 21 22 23 24 25 26 27 28 

• • 
1 935.08 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 

935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 
2 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 

935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 
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3 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.08 935.88 935.88 935.88 935,88 935.88 935.88 935.88 
935.88 935.88 935.88 935,88 935.88 935.88 935.88 935,88 935.88 935.88 935.88 935.88 935.88 

4 938.88 938.88 938.88 938.88 938.88 938.88 938,80 935.88 935.88 935.88 935.88 935,88 935,88 935.88 935.88 
935.88 935.88 935.88 935.88 935.88 935.88 935.88 935,88 935.88 935.88 935.88 935.88 935.88 

5 938.88 938.88 938.88 938.88 938.88 938.88 938.88 935.88 935.88 935,88 935.88 935.88 935.88 935.88 935.88 
935.88 935.88 938.88 938.88 938,88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

6 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 935.88 935.88 935.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938,88 938.88 930,88 938,88 938.88 938.88 938.88 938.88 

7 938.88 930.88 938.88 938.88 938.88 938.88 938,88 938.88 935.88 935.88 935.88 938.88 938.88 938.80 938.88 
938.88 938.88 938.88 938.88 938.88 938,88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

8 938.88 938.80 938.88 938.88 938.88 938.88 938.88 938.88 935.88 935.88 930.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938.88 938,88 938.88 938.88 938.88 938.88 938.88 938.88 

9 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.08 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938.80 938,88 938.88 938.88 938.88 938.88 938.88 938.88 

18 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938.88 938.88 938,80 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

11 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

12 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.80 938.88 938.88 938.88 938.80 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

13 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938,88 938.88 938.88 938.88 938.80 938.88 938.88 938.88 938.88 938.88 

14 938,88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

15 923.80 930.88 930.00 938.88 938.88 938.08 938.08 930.88 938.00 938.88 938.88 938.88 930.88 938.00 938,00 
938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

16 938.88 923.88 938.88 938.88 938.88 938.88 938.88 ,938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938,88 930.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

17 938.88 938.88 923.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938.88 938,88 938.88 938.88 938.88 938,88 938.88 938.88 

18 938.88 938.88 938.88 923.88 938.88 938.88 938.80 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938,88 938.88 938.88 938.88 938.88 938,88 938.88 938.88 938.88 938,88 938.88 938.88 938.88 

19 938.80 938.88 938.80 938.88 923.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

20 924.88 938.88 938.88 938.88 938.88 923.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

21 924.18 930.88 938.88 938.88 938.88 938.88 923.88 938.88 938.88 938.88 938.08 930.08 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938,88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

22 924.38 938.88 938.88 938.88 938.88 938.88 938.88 923.88 938.88 938.88 938.88 938.08 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938.88 938,88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

23 924.48 938.88 938.88 938.88 938.88 938.88 938.88 938.88 923.88 938.88 938.88 938.88 938.88 938.88 938.88 
938.88 938.88 938.88 938.88 938,88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

24 924.58 938.88 938.88 938.88 938.80 938.88 938.88 938.88 938.88 923.88 938.88 938.88 938.88 938,88 938.88 
938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

25 924.78 938.08 938,88 938,88 938.88 938.88 938.88 938.88 938.88 938.88 923.88 938.88 938.88 938,88 938.88 
938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

26 924.88 938.88 938.88 938.88 938.88 938.88 938.88 938.08 938.88 938.88 938.88 923.88 938.88 938.88 938.88 
938.88 938.88 938,88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.80 938.88 938.&8 

27 924.98 938.88 938.88 938.88 938.88 938,88 938,88 938.88 938.88 938.88 938,88 938.88 923.88 938.08 938.88 
938.88 938.88 938.88 938.08 938.80 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

28 925.18 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 930.88 938.88 938.88 923.88 938.88 
938.88 938,88 938.88 938.08 938.88 938.88 938.80 938.88 938.88 938.88 938.88 938.88 938.88 

29 925.28 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 923.88 
938.88 938.88 938.88 938.08 938.88 938,88 938.88 938.88 938.88 938.88 938.88 938.88 938.88 

38 925.38 938.88 938.88 938.88 938.88 930.88 938.88 938.88 938.88 938,88 938,88> 938.88 938.88 938.88 938.88 
923.88 938;88 938.88 938.88 938,88 938.88 938,88 938.88 938.88 938.80 938.88 938.88 938.88 

31 925.58 938.88 938.88 938.88 938,88 938.88 938.88 930.88 938.88 938.88 938.88 930.88 938.88 938.88 938.88 
938.88 923,88 938.88 938.88 938,88 938.88 938,88 938.88 938.88 938,88 938.88 938.88 938.88 
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32 925.60 930«00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 
930.00 930.00 923.00 923.00 923.00 923.00 923.00 923.00 923.00 930.00 930.00 930.00 930.00 

33 925.70 930.00 930.00 930,00 930.00 930.00 930.00 930.00 930.00 .930.00 930.00 930.00 930.00 930.00 930.00 
930.00 930,00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 923.00 923.00 923.00 923.00 

34 925.90 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930,00 930.00 930.00 930.00 
930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 930.00 

35 926.00 925.90 925.70 925.60 925.50 925.40 925.20 925.10 925.00 924.90 924.70 924.60 924.50 924.40 924.20 
924.10 924.00 924.00 924.00 924.00 924.00 924.00 924.00 924.00 923.50 923.50 923,50 923.50 

HEAD PRINT FORMAT IS FORMAT NUMBER 4 DRANDONN PRINT FORMAT IS FORMAT NUMBER 
HEADS HILL BE SAVED ON UNIT 0 ORAHDOHNS HILL BE SAVED ON UNIT 0 
OUTPUT CONTROL IS SPECIFIED EVERY TIME STEP 

COLUMN TO RON ANISDTROPY HILL BE READ ON UNIT 11 USIN6 FORMAT: (2F5.0) 

1. 1. 
DELR 
OELC 

PRIMARY ST0RA6E COEF 
100.0000 

0.2500000 FOR LAYER 1 

HYD. COHD. ALONG RONS FOR LAYER 1 HILL BE READ ON UNIT 11 USING FORMAT: (2GF2.0) 

1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 
16 17 

\ 
IB 19 20 21 22 23 24 25 26 27 2G 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 1.0 1.0 . 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 
1.0 1.0 1.0 1,0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 
1.0 1,0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1,0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 1.0 1.0 1,0 
1.0 1.0 1.0 1,0 1,0 1.0 1.0 1.0 1.0 1.0 1,0 1,0 1.0 1,0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 10.0 10.0 10.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10.0 
10.0 10.0 10,0 10.0 10,0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ' 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 1,0 1.0 10.0 10;0 10.0 
10.0 10.0 10.0 10.0 10.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 1.0 10.0 10.0 10.0 10.0 10.0 
10.0 10.0 10.0 10.0 10.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1,0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10.0 10.0 10.0 10.0 10.0 
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IB.B IB.B IB.B IB.B IB.B KB KB KB KB 1.8 KB 1.B KB 
14 l.B l.B KB KB KB KB KB l.B KB KB IB.B IB.B IB.B 

IB.B IB.B IB.B IB.B 1B.B KB KB KB KB KB KB KB KB 
15 l.B l.B l.B KB KB KB KB KB KB KB IB.B 1B.B IB.B 

IB.B IB.B IB.B IB.B IB.B KB KB KB KB KB l.B KB KB 
16 l.B 1.0- KB l.B KB KB KB l.B KB KB IB.B IB.B IB.B 

IB.B IBJ 1B.B IB.B IB.B KB KB KB KB KB l.B KB KB 
17 l.B l.B KB KB KB KB KB KB KB KB IB.B IB.B IB.B 

IB.B IB.B IB.B IB.B IB.B KB KB KB KB KB KB KB KB 
18 l.B l.B KB KB KB KB KB KB KB KB IB.B IB.B 1B.B 

IB.B IB.B IB.B IB.B IB.B KB KB l.B KB KB KB KB KB 
19 l.B l.B KB KB 1.0 KB KB KB KB KB IB.B IB.B IB.B 

IB.B IB.B IB.B IB.B IB.B KB KB KB KB KB KB KB KB 
2B l.B l.B KB KB KB KB KB KB KB KB IB.B IB.B IB.B 

IB.B IB.B IB.B 10.0 10.0 KB KB 1.0 KB KB KB KB KB 
21 l.B l.B KB KB KB KB KB KB KB KB IB.B IB.B IB.B 

IB.B IB.B IB.B IB.B IB.B KB KB KB KB KB KB KB KB 
22 l.B l.B KB KB KB KB KB KB KB KB IB.B IB.B IB.B 

IB.B 10.8 IB.B IB.B IB.B 1.0 KB KB KB KB KB KB KB 
23 l.B l.B KB KB KB KB KB KB KB KB KB KB KB 

l.B l.B KB KB KB KB KB KB KB KB KB KB KB 
24 l.B l.B KB KB KB KB KB KB KB KB KB KB KB 

l.B 1.D KB KB KB KB KB KB KB KB KB KB KB 
25 l.B l.B KB KB KB KB KB KB KB KB KB KB KB 

l.B l.B KB 1.8 KB KB KB KB KB KB KB KB KB 
26 l.B l.B KB KB KB KB KB KB KB KB KB KB KB 

1.B l.B KB KB KB KB KB KB KB KB KB KB KB 
27 l.B l.B l.B KB KB KB KB KB KB KB KB KB KB 

1.B l.B KB KB KB KB KB KB KB KB KB KB KB 
28 l.B KB KB KB KB KB KB KB KB KB KB KB KB 

l.B KB KB KB KB KB KB KB KB KB KB KB KB 
29 l.B 1.0 KB KB KB KB KB KB KB KB KB KB KB 

l.B KB KB KB KB KB KB KB KB KB KB KB KB 
3B l.B KB KB KB KB KB KB KB KB KB KB KB KB 

1.0 KB KB KB KB KB KB KB KB KB KB KB KB 
31 l.B 1.0 KB KB KB KB l.B KB KB KB KB KB KB 

KB KB KB KB KB KB KB KB KB . KB KB KB KB 
32 l.B KB KB KB KB KB KB KB KB KB KB KB KB 

l.B KB KB KB KB KB KB KB KB KB KB KB KB 
33 l.B KB 1.8 KB KB 1.0 KB KB KB KB KB KB KB 

l.B KB KB KB KB KB KB 1.0 KB KB KB KB KB 
34 l.B KB KB KB KB 1.8 KB KB KB KB KB KB KB 

l.B KB KB KB KB KB KB KB KB KB KB KB KB 
35 l.B KB KB KB KB KB KB KB KB KB KB KB 1.0 

l.B KB KB KB KB KB KB KB KB KB KB KB KB 

BOTTOn » 92B.Bfle0 FOR LAYER 1 
VERT HYD COHD /THICKNESS » B.4BBBBBB FOR LAYER 1 

PRIHARY ST0RA6E COEF = B.2SBBBBB FOR LAYER 2 

HYD, COND. AL0N6 RONS FOR LAYER 2 HILL BE READ ON UNIT 11 USING FORHAT: (25F3.B) 

1 
21 

2 
22 

3 
23 

4 
24 

S 
25 

A 
26 

7 
27 

8 
28 

18 11 12 13 14 IS 16 17 18 19 2fl 
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1 38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38,8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 38.8 38,8 38.8 38.8 38,8 38.8 38.8 38.8 38.8 38.8 38.8 

2 38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 38.8 38,8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 

3 38,8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 38.8 38.8 38.8 38.8 38,8 38.8 38.8 38.8 38.8 38.8 38,8 

4 38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 38.8 38.8 38.8 38.8 38.8 38,8 38.8 38.8 38,8 38.8 38.8 

5 38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 

6 38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 

7 38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38,8 

38.8 
38.8 

38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38,8 38.8 38.8 38.8 

a 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 38,8 38.8 38.8 38,8 38,8 38.8 38.8 38.8 
38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 

9 38;8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38.8 
38.8 

38,8 
38.8 

38.8 
38.8 

38.8 38.8 38.8 38.8 .38.8 38.8 38.8 38.8 38.8 38.8 38.8 38.8 

IB 25,8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 

11 25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 

12 25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8 

13 25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 
25.8 

25.8 25.8 25.8 25.8 • 

C
M
 

25.8 25.8 25.8 25.8 25.8 25.8 25.8 

14 28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

21,8 2B.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28,8 28.8 

15 28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 
28.8 

28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28,8 28.8 28,8 

16 15.8 
15.8 

15.8 
15.8 

15.8 
15.8 

15.8 
15,8 

15.8 
15.8 

15.8 
15.8 

15,8 
15.8 

15.8 
15.8 

15.8 15.8 15.8 15,8 15.8 15.8 15,8 15,8 15.8 15.8 15,8 15.8 

17 15.8 
15.8 

15.8 
15.8 

15.8 
15.8 

15.8 
18.8 

15.8 
18.8 

15.8 
18.8 

15.8 
18.8 

15.8 
18.8 

15.8 15.8 15.8 15.8 15.8 15,8 15.8 15,8 15.8 15.8 15.8 15.8 

18 15.8 
15.8 

15,8 
15.8 

15.8 
15.8 

15,8 
5,8 

15,8 
5.8 

15.8 
5.8 

15.8 
5.8 

15.8 
5.8 

15,8 15.8 15.8 15.8 15.8 15.8 15,8 15.8 15,8 15.8 15.8 15.8 

19 18.8 
18.8 

18,8 
18.8 

18.8 
5.8 

18.8 
2.8 

18.8 
2.8 

18,8 
2.8 

18,8 
2.8 

18.8 
2.8 

18.8 18,8 18,8 18.8 18.8 18.8 18.8 18.8 18,8 18,8 18.8 18.8 

28 18.8 
18.8 

18.8 
5.8 

18.8 
2.8 

18.8 
1,8 

18.8 
1.8 

18,8 
8,1 

18,8 
8.1 

18.8 
8.1 

18.8 18.8 18.8 18.8 18.8 18.8 18.8 18.8 18,8 18.8 18,8 18.8 

21 18.8 
5.8 

18.8 
1.8 

18.8 
8.1 

18.8 
8,1 

18.8 
8.1 

18.8 
8.1 

18,8 
8.1 

18.8 
8.1 

18.8 18,8 18.8 18.8 18.8 18.8 18.8 18.8 18,8 18.8 18.8 18,8 

22 18.8 
5.8 

18.8 
1.8 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 18.8 18.8 18.8 18.8 18.8 18,8 18.8 18.8 18.8 5.8 5.8 

23 18.8 
3.8 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 18.8 18.8 18.8 18.8 5.8 6.8 5.8 5.8 5.8 5.8 5.8 

24 18.8 
3.8 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

IB.B 
8.1 

18.8 
8.1 

18.8 18.8 18.8 18.8 5.8 5.8 5.8 5.8 5.8 5.8 3.8 3.8 

25 18.8 
1.8 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8,1 

18.8 18.8 .18.8 18.8 5.8 5.8 5.8 5.8 5.8 3.8 3.8 3.8 

26 18.8 
1.8 

18.8 
8.1 

18.8 
8.1 

18,8 
8.1 

18.8 
8.1 

18.8 
8.1 

18,8 
8.1 

18.8 
8.1 

18.8 18,8 18.8 18.8 5.8 5.8 5.8 5.8 3.8 3.8 3.8 3,8 

27 18.8 
8.1 

18,8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 18.8 18.8 18.8 5,8 S.8 5.8 3.8 3.8 3.8 3.8 1.8 

28 18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 
8.1 

18.8 18.8 18.8 18.8 5,8 5.8 5.8 3.8 3,8 3,8 3.8 1.8 
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29 

30 

31 

32 

33 

34 

35 

10.0 
0.1 

10. 
0 
10 
0 
10 

10 
0 
10 
0 
10 

10.0 10.0 
0.1 0.1 
10.0 10.0 
0.1 0.1 
10.0 10.0 
0.1 0.1 
10.0 10.0 
0.1 0.1 
10.0 10.0 
0.1 0.1 
10.0 10.0 
0.1 0.1 
10.0 10.0 
0.1 0.1 

10.0 
0.1 
10.0 
0.1 
10.0 
0.1 
10.0 
0.1 
10.0 
0.1 
10.0 
0.1 
10.0 
0.1 

10.0 10.0 
0 
10 

10 
0 
10 
0 
10 
0 
10 
0 
10 
0 

0 
10 
0 
10 
0 
10 
0 
10 
0 
10 
0 
10 
0 

10.0 
1 0.1 
0 10.0 
1 0.1 
0 10.0 
1 0.1 
0 10.0 
1 0.1 
0 10.0 
1 0.1 
0 10.0 
1 0.1 
0 10.0 
1 0.1 

10.0 10.0 10.0 
0.1 
10.0 10.0 10.0 
0.1 
10.0 10.0 10.0 
0.1 
10.0 10.0 10.0 
0.1 
10.0 10.0 10.0 
0.1 
10.0 10.0 10.0 
0.1 
10.0 10.0 10.0 
0.1 

.0 10.0 

.0 10.0 S 

.0 10.0 5 

.0 10.0 5 

.0 10.0 5 

.0 10.0 5 

.0 10.0 5 

5.0 5.0 

0 5.0 5 

0 5.0 5 

0 5.0 5 

0 5.0 5 

0 5.0 5 

0 5.0 5 

5.0 3.0 3.0 3 

0 3.0 3.0 3 

0 3.0 3.0 1 

0 3.0 3.0 1 

0 3.0 3.0 1 

0 3.0 3.0 1 

0 3.0 3.0 1 

0 0.1 

0 0 

1 0 

1 0 

1 0 

1 0 

1 0 

BOTTGH = 900.0000 FOR LAYER 2 
SECONDARY STORAGE COEF = 0.2500000 FOR LAYER 2 

TOP = 920.0000 FOR LAYER 2 

SOLUTION BY THE STRONGLY INPLICIT PROCEDURE 

HAXinun ITERATIONS ALLOHED FOR CLOSURE » 100 
ACCELERATION PARAHETER 1.0000 

HEAD CHANGE CRITERION FOR CLOSURE = 0.50000E-02 
SIP HEAD CHANGE PRINTOUT INTERVAL = 999 
CALCULATE ITERATION PARAHETERS FROH HODEL CALCULATED HSEED 

STRESS PERIOD NO. 1, LENGTH > 345.2500 

29 DRAINS 

NUHBER OF TINE STEPS = 1 

HULTIPLIER FOR DELT = 1.000 

INITIAL TINE STEP SIZE = 345.2500 

LAYER RON COL ELEVATION CONDUCTANCE DRAIN NO. 

1 929.5 5000. 1 
2 929.5 5000. 2 
3 929.5 5000, 3 
4 929.5 5000. 4 
5 929.5 4000. 5 
5 929.5 5000. 4 
4 929.5 4000. 7 
4 929.5 5000. 8 
7 929.5 4000. 9 
7 929.5 5000. 10 
8 929.5 5000. 11 
8 929.5 5000. 12 
9 929.5 5000^ 13 
9 929.5 5000. 14 
9 929.5 5000. 15 
23 928.0 5000. 14 
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24 928.B 5BBB. 17 
23 928.B • SBBB^ IB 
24 928.0 5BBB. 19 
23 928. B 5BB0. 28 
24 928.B 5BBB. 21 
23 928.B 5BBB. 22 
24 928.B 5BBB. 23 
25 928.B 5BBB. 24 
25 928.B 5BBB. 25 
25 928.B 5BBB. 2b 
2b 928.B 5BBB. 27 
27 928.B 5BBB. 28 
2b 928.B S8BB. 29 

RECHAR6E HILL BE READ ON UNIT 18 USIN6 FORMAT: (28F2.8) 

1 2 3 4 5 b 7 8 9 18 
11 12 13 14 15 lb 17 18 19 28 
21 22 23 24 25 2b 27 28 

1 8.8888 8.8888 8.8088 8.8888 8.8888 8.8888 8.8088 8.8808 8.8888 8.8888 
8.8888 8.8888 0.8000 8.8088 8.8008 8.8888 8.8888 8.8888 8.8888 8.8808 
B.8BB8 8.8888 8.8808 8.8088 8.8888 8.8088 8.8088 8.8888 

2 8.8888 8.8888 0.8080 8.8088 8.8808 8.8088 8.8888 8.8088 8.8888 8.8880 
8.8888 8.8888 - 0.8088 ^ -8.8888 8.8888 8.8808 8.8888 8.8888 8.0888 8.8888 
8.BB88 8.8888 8.8080 8.8088 8.0888 0.8888 8.8888 8.8888 

3 8.8888 8.8888 8.8088 8.8808 8.8880 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8.8888 8.0888 8.8880 8.8808 8.8888 8.8888 8.8888 8.8808 8.8888 
8.8888 8.8888 0.8088 8.8088 8.8808 8;8808 8.8088 8.8880 

4 8.8888 8.8888 8.8880 8.8888 8.8888 8.8888 8.8888 0.0000 8.8888 8.8008 
8.8888 8.B8BB 0.8088 8.0088 8.8008 8.8888 8.8888 8.8880 8.0888 8.8088 
8.8888 8.8888 8.0808 8.0080 8.8808 8.8088 8.8888 8.8888 

5 8.8888 8.8880 8.8888 0.0000 8.8808 8.8088 8.8888 8.8888 8.8888 0.8888 
8.8888 8.8088 8,8008 8.8808 8.8888 8.0888 8.0888 8.8888 8.8888 8.8888 
B.8888 8^0088 8.0888 8.0888 8.8808 8.8888 8.8888 8.8888 

b 8.8888 8.0888 8.0080 8.0088 8.8088 8,8888 8.8888 8.8888 8.8888 8.8880 
8.8888 8.8880 0.8080 8.8808 8.8008 0.8088 8.8888 8.8888 8,8888 8.8808 
8.8888 8.0088 8.0880 8.8888 0.8008 8.0888 8.8888 8.8888 

7 8.8888 8.8888 0.8888 8.8888 8.8088 8.8888 8.0888 8.8888 8.8888 8.8888 
8.8888 8.8888 8.8088 8,8080 8.8888 8.8888 8.8888 8.8880 8.8888 8.0888 
8.8888 8.8088 8.8808 0,8080 8.8088 8.8888 8.8808 8.8888 

8 8.8888 8.8888 8.0808 8.8888 0.8888 8.8808 0.8888 8.8880 8.8888 8.8888 
8.8888 8.8888 0.8088 8.0000 8.8088 8.8888 8.8888 8.0888 8.8888 8.8888 
8.8888 8.8888 8.0880 0.8088 8.8088 8.8088 8.8888 8.0088 

9 8.8888 8.8888 0.0000 8.0808 8.0888 8.0088 8.8888 8.8888 8.0880 8.88801 
8.8088 8.0088 8.0000 0.0008 0.8088 8.0080 8.8888 t.5708E-83 1.5708E-03 1.57B8E^83 
1.578BE-83 0.8000 8.8808 8.8888 0.8888 8.8800 8.8880 8.8808 

18 8.8888 0.0000 8.0808 8.8080 8.8808 8.0000 8.0808 8.8888 8.8888 8.8088 
8.8808 8.0000 d VaVDDu 8.0888 . 1.5788E-83 1.5708E-83 1.5788E-83 1.5788E-83 1.5788E-83 1.5788E-83 
1.578BE-03 8.0000 8.0088 8.8008 8.0080 8.0000 8.8880 8.0888 

11 8.8880 0.0000 8.8888 8.0888 8.0088 8.8888 8.0888 8.8888 8.8808 8.8888 
8.0888 8.0000 1.5788E-83 

1 • 1.57B0E-03 1.5788E-83 1.5788E-83 1.5788E-83 1.5708E-83 1.5788E-83 
1.5788E-83 8.0088 8.8888 8,8808 8.8088 8.B888 8.0888 8.8888 

12 8.8088 8.8808 8.8880 0.0008 8.8088 8.8880 8.8888 0.8888 8.8888 1.5788E^83 
1.578BE-83 1.57B8E-83 1.5700E-03 3.1488E-03 3.140BE-03 3.14B8E-83 3.1488E-83 3.1488E-83 3.14888^83 1.5788E^83 
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1.57008-03 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
13 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 

1.57008^03 3.14808-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

14 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

15 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3*14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 
1.57008-03 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

16 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 
1.57006-03 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

17 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 1.57008-03 
1.57008-03 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

18 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 1.57008-03 1.57008-03 
1.57008-03 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

19 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 1.57008-03 1.57008-03 
1.57008-03 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

20 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 1.57008-03 1.57008-03 
1.57008-03 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

21 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 1.57008-03 1.57008-03 1.57008-03 
1.57008-03 0.0000 0.0000 0.0000 ' 0.0000 0.0000 0.0000 0.0000 

22 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 3.14008-03 1.57008-03 1.57008-03 1.57008-03 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 V 

23 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.57008-03 
1.57008-03 1.57008-03 1.57008-03 1.57008-03 1.57008-03 1.57008-03 1.57008-03 1.57008-03 1.57008-03 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

24 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

25 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

26 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

27 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

28 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

29 8.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000. 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

38 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

31 0.0000 0.0000 0.0000 0.0000 0^0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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32 

33 

34 

33 

8.8888 88B8 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 BBBB 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
B.B8B8 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 
8.8888 8888 8 8888 8.8888 8.8888 8.8888 8.8888 8.8888 

RIVER REACH 
LAYER ROH COL STAGE CONDUCTANCE BOTTOM ELEVATION RIVER REACH 

13 1 923.5 5888. 928.8 1 
14 2 923.5 5888. 928.8 2 
15 3 923.5 5888. 928.8 3 
.16 4 923.5 5888. 928.8 4 
17 4 923.5 SABA ilAvVe 928.8 5 
18 5 923.5 5888. 928.8 6 
19 6 923.5 5888. 928.8 7 
28 7 923.5 5888. 928.8 8 
21 8 923.5 5888. 928.8 9 
22 8 923.5 5888. 928.8 18 
23 9 , 923.5 5888. 928.8 11 
24 18 923.5 5888. 928.8 12 
25 11 923.5 5888. 928.8 13 
26 12 923.5 5888. 928.8 14 
26 13 923.5 5888. 928.8 15 
26 14 923.5 5888. 928.8 16 
26 IS 923.5 5888. 928.8 17 
26 16 923.5 5888. 928.8 18 
26 17 923.5 5888. 928.8 19 
26 18 923.5 5888. 928.8 28 
26 19 923.5 5888. 928.8 21 
26 28 923.5 5888. 928.8 22 
25 19 923.5 5888. 928.8 23 
25 28 923.5 5888. 928.8 24 
24 28 923.5 5888. 928.8 25 
23 28 923.5 5888. 928.8 26 
22 28 923.5 5888. 928.8 27 
21 28 923.5 5888. 928.8 28 
27 13 923.5 5888. 928.8 29 
27 14 923.5 5888. 928.8 38 
27 15 923.5 5888. 928.8 31 
27 16 923.5 5888. 928.8 32 
27 17 923.5 5888. 928.8 33 
27 18 923.5 5888. 928.8 34 
28 14 923.5 5888. 928.8 35 
29 15 923.5 5888. 928.8 36 
38 16 923.5 5888. 928.8 37 
31 16 923.5 5888. 928.8 38 
32 17 923.5 5888. 928.8 39 
32 18 923.5 5888. 928.8 48 
32 19 923.5 5888. 928.8 41 

0^8800 
8.8888 

8.8888 
8.8888 

8.8888 
8.8888 

B.88n 
8.8888 

8.8888 

8.8888 

8.8888 
8.8888 
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32 20 923.5 5888. 928.8 42 
32 21 923.5 5808. 920.8 43 
32 22 923.5 5888. 928.8 44 
33 23 923.5 5888. 928.8 45 
33 24 923.5 5888. 928.8 46 
33 25 923.5 5808. 928.8 47 
33 26 923.5 ^aaa 

•fODSa 928.8 48 
34 27 923.5 5880. 928.8 49 

AVEM6E SEED > 0.BM14291 
HINinun SEED » 0.00800201 

IB ITERATION PARAHETERS CALCULATED FRON AVERABE SEED: 

B.80BOBBBE+eO 8.6260759EieB B.OSBlBOTEtBB 8.94771B2Et88 8.9B84586Et88 8.9926988Et08 
8.9972666Et88 8.99B9779E+8fl 8.999617BEf80 0.999BS71E+8O 

74 ITERATIONS FOR TINE STEP 1 IN STRESS PERIOD 1 
HAIIHUH HEAD CHANGE FOR EACH ITERATION: 
HEAD CHANGE LAYER,RON,COL HEAD CHANGE LAYER,RON,COL HEAD CHANGE LAYER,ROH,COL HEAD CHANGE LAYER,ROH,COL HEAD CHANGE LAYER,RO 
H,COL 

-6.463 1 1, 33, 
3) 

-0.288B I 1. 22, 
3) 

-1.57B 1 2, 34, 
4) 

8.1336 ( 2, 33, 
3) 

-8.9327 1 2, 34, 
4) 

8.7B45E-81 ( 2, 33, 
3) 

-8.5465 1 2, 34 
4) 

e.4574E-81 1 2, 33, 
3) 

-8.31B4 ( 2, 34, 
4) 

8.2657E-81 ( 2, 33, 
3) 

-8.1B4B ( 2. 34, 
4) 

2. 

B.1548E-81 1 2, 33, 
3) 

-8.1871 1 2, 34, 
4) 
8.8914E-82 I 2. 33, 
3) 

-8.6199E-81 1 2. 34, 

I -1.SB7 ( 2, 34, 26) -1.94B ( 

I -0.32B5 ( 2, 30, 6) 0.65B6 ( 

I -0.233B I 2, 32, 3) -0.6B00 ( 

I -0.1393 ( 2, 34, 3) 0.3620 ( 

I -0.1373 ( 2 , 32 , 3) -0.4002 ( 

I -0.B1B9E-81 ( 2, 34, 3) 0.2111 ( 

2, 34, 3) -0.B015E-81 ( 2, 32, 3) -8.233B ( 

( 2, 34, 3) -0.465BE-01 ( 2, 32, 3) -0.1360 

( 2, 34, 3) -8.27B1E-81 ( 2, 32, 3) -B.7BB9E-81 

I 2, 34, 3) -B.1S64E-81 ( 2, 32, 3) -8.4569E-B1 ( 

HEAD/DRANDONN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG » 8 
OUTPUT FLAGS FOR ALL LAYERS ARE THE SANE: 
HEAD DRANDONN HEAD DRAHDONN 

PRINTOUT PRINTOUT SAVE SAVE 

1, 17, 1) -0.4326 ( 1, 22, 

2, 33, 2) -0.5751 ( 2, 34, 

1, 32, 3) -0.1821 ( 1, 31, 

2, 34, 3) -0.3376 ( 2, 34, 

1, 32, 3) -B.5923E-01 { 1, 31, 

2 , 34 , 3) -8.1970 ( 2 , 34, 

1, 32, 3) -8.3429E-81 ( 1, 31, 

2, 34, 3) -0.1145 ( 2, 34, 

1, 32, 3) -0.19B4E-81 ( 1, 31, 

2, 34, 3) •'0.6642E-01 ( 2, 34, 

1, 32, 3) -0.1147E-B1 ( 1, 31, 

2, 34, 3) -8.3B46E-01 ( 2, 34, 

1, 32, 3) -8.6638E-02 ( 1, 31, 

2, 34, 3) -8.2225E-01 ( 2, 34, 

1, 32, 3) -8.3B32E-82 ( 1, 31, 

CELL-BY-CELL FLON TERH FLAG = 

IB) -0.9176 ( 

3) 2.396 ( 

4) -8.3957 ( 

3) 1.48B ( 

4) -8.2387 I 

3) 8.B217 ( 

4) -8.1341 I 

3) 8.4777 I 

4) -B.7778E-81 I 

3} 0.2770 ( 

4) -B.449BE-81 ( 

3) 8.1684 ( 

4) -B.2682E-81 ( 

3) e.927BE-81 ( 

4) 

1 

2, 24 

2, 34 

2, 31 

2, 34 

2, 31 

2, 34 

2, 31 

2, 34 

2, 31 

2, 34 

2, 31 

2, 34 

2, 31 

2, 34 
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HEAD IN LAYER 1 AT END OF TINE STEP 1 IN STRESS PERIOD 1 

I 2 3 4 5 6 7 8 9 18 11 12 13 14 15 
16 17 18 19 28 21 22 23 24 25 26 27 28 

931.98 932.85 932.33 932.75 933.38 934.82 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 
935.88 935.80 935.08 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.80 935.88 
931.69 931.04 932.13 932.56 933.18 933.73 934.38 934.72 934.87 934.93 934.96 934.97 934.97 934.96 934.94 
934.98 934.85 934.77 934.69 934.62 934.56 934.51 934.48 934.45 934.44 934.43 934.42 934.42 
931.25 931.42 931.75 932.28 932.77 933.48 934.86 934.61 934.82 934.91 934.94 934.95 934.95 934.93 934.89 
934.83 934.71 934.53 934.35 934.21 934.89 934.88 933.94 933.89 933.86 933.84 933.83 933.82 
938.56 938.73 931.15 931.67 932.29 933.81 933.83 935.88 934.88 934.93 934.95 934.95 934.93 934.91 934.87 
934.88 934.64 934.20 933.98 933.75 933.58 933.45 933.35 933.28 933.24 933.21 933.28 933.19 
929.68 929.65 938.46 931.89 931.79 932.58 933.52 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 
935.88 935.88 933.94 933.58 933.21 932.99 932.82 932.69 932.68 932.55 932.52 932.51 932.51 
929.59 929.67 929.63 938.47 931.22 932.87 933.81 934.83 935.88 935.88 935.88 934.59 934.38 934.24 934.12 
933.90 933.76 933.34 932.97 932.67 932.42 932.21 932.85 931.95 931.98 931.88 931.88 931.88 
929.37 929.45 929.58 929.63 938.59 931.58 932.48 933.56 935.88 935.88 935.88 934.28 933.87 933.65 933.48 
933.38 933.86 932.75 932.44 932.14 931.86 931.68 931.48 931.29 931.26 931.27 931.29 931.31 
929.87 929.15 929,32 929.55 929.68 938;B9 951.89 933.82 935.88 935.88 934.85 933.61 933.32 933.11 932.92 
932.73 932.51 932.23 931.94 931.64 931.31 938.98 938.78 938.58 938.61 938.67 938.74 938.77 
928.65 928.76 928.96 929.24 929.54 938.35 931,28 932,18 932,95 933,25 933,14 932,95 932,77 932.68 932,44 
932.26 932.85 931.78 931,51 931.28 938.81 938.32 929.85 929.73 929.92 938.18i 938.22 938.28 
928.84 928.28 928.46 928,88 929,28 929,58 938.44 931,19 931,83 932,19 932.38 932.28 932.21 932.11 931,98 
931.84 931.66 931,45 931.17 938,83 938,32 929.61 928,23 928,28 929,18 929,54 929.73 929.82 
927.17 927.42 927.88 928.23 928.78 929.18 929.57 938,34 938,93 931,34 931.57 931.68 931.78 931.68 931.63 
931.52 -931.35 931.14 938.86 938.58 929.95 929.22 928.12 928,89 928.73 929.89 929.38 929,39 
925.98 926.45 927.81 927.59 928.15 928.68 929.18 929,55 938.22 938.71 931.83 931.28 931.33 931.37 931.34 
931.25 931,18 938.98 938.62 938.26 929.71 929,83 928,89 928.85 928.45 928.75 928,95 929.85 
923.81 925.28 926.14 926.89 927.57 928.19 928.75 929,23 929.^ 938.24 938.65 938.88 931.82 931.89 931.88 
931.81 938.88 938,69 938.42 930.88 929.58 928.97 928,10 928.84 928.86 928,48 928,68 928,78 
924,29 923.75 925.15 926.89 926.93 927.66 928.38 928.86 929.37 929,98 938,33 938,58 938.74 938.83 938.84 
938.78 938.67 930.49 938.25 929.95 929,52 929.85 928.59 928.32 928.84 928.29 928.43 928,56 
924.41 924.31 923.74 925.16 926.22 927.89 927.83 928.46 929.84 929.58 938.83 938.38 938.48 938,58 938,68 
938.56 938.45 938.29 930.88 929.81 929.48 929.11 928.76 928.46 928.85 928.03 928.86 928.39 
924,77 924.54 924.31 923.71 925.44 926.47 927.38 928.82 928.65 929,24 929,73 938,81 938,21 938,32 938,35 
938.32 938.21 938,86 929,86 929,64 929.39 929.11 928.86 928.62 928.36 928.85 928.31 928.45 
925.13 924,93 924.49 923,66 924.81 925.88 926.78 927.49 928.21 928.86 929.48 929,71 929.92 938.85 938.89 
938.85 929.93 929,76 929,56 929,38 929,22 929,85 928,93 928.78 928.61 928,58 928.55 928.61 
925.48 925.32 924.97 924.48 923,69 925.83 926.84 926.94 927,75 928.48 929.87 929,41 929,65 929,78 929,82 
929.77 929.62 929.41 929.18 929,88 928.95 928,93 928.93 928.92 928,86 928.88 928.81 928,83 
925.87 925.78 925.52 925.89 924.47 923.68 925,13 926.28 927.16 928,81 928.69 929,86 929,33 929.48 929.52 
929.44 929.24 928.92 928,57 928,31 928,44 928.68 928.89 929,07 929.13 929.18 929,11 929.12 

28 926.13 926,21 926.86 925.74 925.23 924,53 923.67 925.16 926.38 927.39 928.19 928.63 928.94 929,12 929.15 
929.84 928.76 928.29 927.65 926.99 927.56 928.25 928.82 929,22 929.48 929.59 929,64 929.66 

21 926.88 926,61 926,52 926,27 925,85 925.26 924.48 923,66 925.54 926,72 927.63 928.15 928,51 928.74 928,79 
928.65 928.29 927.65 926.51 923.83 926.86 927.66 929.84 929,54 929,72 929.82 929,86 929.87 

22 926.88 926.96 926.92 926.72 926.37 925.83 925.85 923,64 924.98 926.81 927.81 927.68 928,85 928.36 '928.43 
928,31 927,94 927.32 926.18 923.63 925.44 927.34 929.18 929.66 929.84 929.92 929,94 929.95 

23 926.88 927.28 927.26 927.11 926,82 926.37 925.73 924.86 923.67 925.86 926.83 926.74 927.33 927.69 927.83 
927.75 927.43 926.82 925.65 923.58 925.21 928.18 929.34 929.75 929,98 929.95 929,97 929,98 

24 926.88 927.55 927.57 927.46 927.22 926.86 926.34 925.68 924.87 923.67 924.95 925.78 926.35 926.67 926.81 
926.75 926.56 926.14 925.12 923.56 925.31 928,42 929.45 929.88 929.92 929.97 929.98 929.99 



HS4.0UT Thursdayi October 31, 1991 4i3b pe Page 15 

25 926.00 927.79 927.83 927.75 927.57 927.28 926.87 926.34 925.68 924.86 923.66 924.67 925.13 925.38 925.48 
925.48 925.46 925.06 923.55 923.53 925.84 928.61 929.52 929.83 929.94 929.97 929.99 929.99 

26 926.00 928.01 928,06 928.01 927.87 927.63 927.31 926.88 926.35 925.68 924.85 923.62 923.55 923.55 923.56 
923.56 923.55 923.54 923.54 923.55 926.23 928.01 929.60 929.86 929.95 929.98 929.99 929.99 

27 926.00 928.28 928,28 928.22 928.11 927.93 927.67 927.33 926.90 926.37 925.73 924.95 923.56 923.52 923.53 
923.53 923.54 923.56 925.00 925.93 928.17 929.29 929.73 929.89 929.95 929.98 929.98 929.99 

28 926.00 928.44 928.42 928.38 928,29 928.15 927.95 927.68 927.34 926.93 926.44 925.89 925.02 923.56 924.02 
924.56 925.04 925.50 926.18 927.22 928.88 929.53 929.79 929.89 929.94 929.96 929.97 929,97 

29 926.00 928.50 928.50 928.48 928.42 928.32 928,17 927.96 927.69 927.36 926.99 926.58 925.97 924.95 923.57 
924.57 925.48 926.16 927.06 928.49 929.26 929.59 929.74 929.82 929.88 929.91 929.92 929.93 

30 926.00 928.47 928.49 928.50 928.48 928.42 928.31 928.15 927.93 927.66 927.36 927.05 926.59 925.82 924.89 
923.55 925.17 926.22 927.37 928.66 929.15 929.35 929.47 929.57 929.69 929.76 929.80 929.82 

31 926.00 928.32 928.38 928.45 928.49 928.48 928.40 928.27 928.08 927.85 927.58 927.31 926.94 926.32 925.47 
923.57 924.30 925.64 927.34 927.99 928.23 928.36 928.52 928.74 929.18 929.37 929.46 929.50 

32 926.00 927.99 928.15 928.33 928.44 928.48 928.44 928.34 928.16 927.92 927.64 927.37 927.04 926.55 925.97 
925.06 923.57 923.52 923.51 923.51 923.51 923.51 924.65 925.38 927.79 928.27 928.48 928.60 

33 926.00 927.37 927.79 928.15 928.37 928.46 928.45 928.36 928.17 927.89 927.53 927.20 926.83 926.41 926.05 
925.71 925.33 925.84 927.32 927.69 927.66 927.13 923.53 923.52 923.51 923.51 924.63 925.34 

34 926.00 926.00 927.36 927.98 928.30 928.44 928.45 928.36 928.15 927.80 927.22 926.77 926.15 925.76 925.51 
925.42 925.35 925.93 927.37 927.74 927.77 927.57 927.02 926.88 926.72 926.30 923.53 926.49 

35 926.00 926.00 926.00 926.00 926.00 926.00 926.00 926.00 926.00 926.00 926.59 926.09 924.50 924.40 924.20 
924.10 924.00 924.00 924.00 924.00 924.00 924.00 924.00 924.00 923.50 923.50 923.50 923.50 

HEAD IN LAYER 2 AT END OF TINE STEP 1 IN STRESS PERIOD 1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
16 17 18 19 20 21 22 23 24 25 26 27 28 

• i • 
1 931.90 932.04 932.32 932.74 933.30 934.02 935.00 935.00 935.00 935.00 935.00 

At 

935.00 935.00 935.00 935.00 
935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 935.00 

2 931.68 931.83 932.13 932.56 933.10 933.73 934.38 934.72 934.87 934.93 934.96 934.97 934.97 934.96 934.94 
934.90 934.85 934.77 934.69 934.61 934.56 934.51 934.48 934.45 934.44 934.43 934.42 934.42 

3 931.25 931.41 931.74 932.20 932.76 933.40 934.06 934.61 934.82 934.91 934.94 934.95 934.95 934.93 934.89 
934.83 934.71 934.53 934.35 934.21 934.09 934.00 933.93 933.89 .933.85 933.83 933.82 933.82 

4 930.56 930.74 931.15 931.68 932.30 933.01 933.84 934.82 934.88 934.93 934.95 934.95 934.93 934.91 934.87 
934.80 934.63 934.28 933.98 933.75 933.58 933.44 933.35 933.28 933.23 933.21 933.19 933.19 

5 929.72 929.84 930.46 931.09 931.79 932.59 933.53 934.75 934.95 934.99 934.98 934.95 934.92 934.90 934.88 
934.85 934.74 933.95 933.51 933.21 932.99 932.82 932.69 932.60 932.55 932.53 932.52 932.51 

6 929.59 929.67 929.79 930.47 931.22 932.07 933.01 934.03 934.89 934.98 934.94 934.60 934.38 934.25 934.13 
933.99 933.77 933.34 932.98 932.67 932.42 932.21 932.05 931.95 931.90 931.89 931.89 931.89 

7 929.37 929.45 929.58 929.79 930.59 931.50 932.48 933.57 934.81 934.94 934.83 934.20 933.87 933.66 933.48 
933.30 933.07 932.76 932.44 932.14 931.86 931.61 931.41 931.29 931.26 931.27 931.29 931.31 

8 929.06 929.15 929.32 929.55 929.06 930.90 931.89 933.02 934.58 934.70 934.05 933.61 933,32 933.11 932.93 
932,74 932.51 932.24 931.95 931.64 931.31 930.98 930.70 930.58 930.61 930.68 930.74 930.77 

9 928.65 928.76 928.96 929.24 929.59 930.35 931.21 932,10 932.95 933.26 933.14 932.95 932.77 932.61 932.44 
932.27 932.05 931.80 931.52 931.20 930.80 930.32 929.85 929.73 929.92 930.10 930.22 930.28 

18 928.04 928.19 928.46 928.80 929.20 929.66 930.44 931.19 931.83 932.19 932.30 932.29 932.22 932.12 931.99 
931.85 931.67 931.45 931.17 930.82 930.31 929.61 928.51 928.45 929.18 929.54 929.73 929.82 

11 927.17 927.42 927.79 928.23 928.70 929.17 929.64 930.34 930.93 931.34 931.58 931.68 931.71 931.69 931.63 
931.52 931.35 931.14 930.85 930.49 929.94 929.21 928.26 928.19 928.73 929.09 929.29 929.39 

12 925.97 926.44 927.01 927.58 928.15 928.68 929.18 929.62 930.22 930.71 931.03 931.21 931.32 931.36 931.33 
931.24 931.10 930.89 930.61 930.24 929.71 929.03 928.20 928.11 928.44 928.75 928.95 929.05 

13 924.19 925.27 926.13 926.88 927.57 928.19 928.74 929.23 929.63 930.24 930.64 930.88 931.02 931.08 931.08 
931.01 930.87 930.68 930.42 930.07 929.57 928.97 928.22 928.10 928.14 928.48 928.67 928,78 

14 924.28 924.05 925.14 926.08 926.92 927.66 928.30 928.86 929.37 929.90 930.32 930.58 930.74 930.82 930.83 
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15 

16 

17 

18 

19 

28 

21 

22 

23 

24 

25 

26 

27 

28 

29 

38 

31 

32 

33 

34 

35 

938.78 
924.41 
938.55 
924.76 
938.31 
925.13 
938.84 
925.48 
929.76 
925.86 
929.43 
926.14 
929.83 
926.58 
928.64 
926.84 
928.38 
927.14 
927.74 
927.48 
926.75 
927.62 
925.47 
927.76 
923.61 
926.88 
923.56 
926.88 
924.55 
926.88 
924.56 
926.88 
923.61 
926.88 
923.65 
926.88 
925.86 
926.88 
925.78 
926.88 
925.41 
926.88 
924.18 

938.66 
924.38 
938.45 
924.55 
938.21 
924.93 
929.93 
925.31 
929.62 
925.77 
929.23 
926.21 
928.75 
926.68 
928,28 
926.96 
927.93 
927.27 
927.43 
927.55 
926.55 
927.79 
925.46 
928.81 
923.59 
928.28 
923.57 
928.43 
925.84 
928.58 
925.47 
928.47 
925.16 
928.31 
924.38 
927.99 
923.63 
927.36 
925.32 
926.13 
925.35 
926.88 
924.88 

938.49 
924.83 
938.28 
924.31 
938.85 
924.49 
929.76 
924.96 
929.48 
925.52 
928.92 
926.86 
928.28 
926.52 
927.65 
926.91 
927.31 
927.26 
926.82 
927.56 
926.13 
927.83 
925.85 
928.86 
923.57 
928.27 
923.62 
928,42 
925.49 
928.49 
926.16 
928.48 
926.22 
928.38 
925.63 
928.15 
923.54 
927.79 
925.83 
927.36 
925.92 
926.88 
924.88 

938.25 
925.15 
938.87 
923.95 
929.86 
923.84 
929.56 
924.48 
929.17 
925.88 
928.57 
925,73 
927.64 
926.26 
926.58 
926.72 
926.89 
927.11 
925.64 
927.45 
925.11 
927.75 
923.61 
928.81 
923.57 
928.22 
924.99 
928.38 
926.17 
928.47 
927.85 
928.58 
927.37 
928.45 
927.34. 
928.32 
923.51 
928,15 
927.32 
927.98 
927,37 
926.88 
924.88 

929.94 
926.21 
929.81 
925.44 
929.64 
924.81 
929.37 
923.92 
929.88 
924.47 
928.31 
925.22 
926.98 
925.85 
924.15 
926.36 
923.76 
926.82 
923.67 
927.22 
923.62 
927.57 
923.56 
927.86 
923.68 
928.11 
925.92 
928.29 
927.21 
928.42 
928,49 
928.48 
928.66 
928.49 
927.99 
928.44 
923.51 
928.36 
927.69 
928.38 
927.74 
926.88 
924.88 

929.52 
927.89 
929.47 
926.47 
929,38 
925.79 
929.21 
925.82 
928.94 
923.88 
928.44 
924.53 
927,55 
925.25 
926,86 
925.83 
925.43 
926.37 
925,28 
926.85 
925.38 
927.27 
925.83 
927.63 
926.22 
927.92 
928.17 
928.15 
928.88 
928.32 
929.26 
928.42 
929.15 
928.47 
928.24 
928.48 
923.51 
928,46 
927.66 
928.44 
927.77 
926.88 
924.88 

929.85 
927.82 
929,11 
927.38 
929.11 
926.69 
929.85 
926.83 
928.93 
925.12 
928.68 
923.87 
928.25 
924,48 
927.66 
925.84 
927.34 
925.72 
928.18 
926.34 
928.42 
926.86 
928.61 
927.38 
928.81 
927.66 
929.38 
927.95 
929.53 
928.16 
929.59 
928.31 
929.35 
928.48 
928.36 
928.44 
923.52 
928.45 
927.13 
928.45 
927,57 
926.88 
924.88 

928.59 
928.46 
928.76 
928.81 
928.86 
927.49 
928.92 
926.94 
928.93 
926.19 
928.89 
925.15 
928.82 
923.85 
929.84 
923.81 
929,18 
924.85 
929.34 
925.67 
929.45 
926.33 
929.52 
926.88 
929.61 
927.32 
929.73 
927.68 
929.79 
927.95 
929.74 
928.15 
929.47 
928.27 
928.53 
928.33 
924.65 
928.35 
923.54 
928.35 
927.82 
926.88 
924.88 

928.32 
929,83 
928.46 
928.65 
928.61 
928.28 
928.78 
927,75 
928.92 
927.15 
929.86 
926.37 
929.22 
925.53 
929.54 
924.89 
929.66 
923.87 
929.75 
924.86 
929.88 
925.67 
929,83 
926.34 
929.86 
926.89 
929.89 
927.34 
929.89 
927.68 
929.82 
927.93 
929.57 
928.88 
928.74 
928.15 
925.38 
928.17 
923.54 
928.15 
926.88 
926.88 
924.88 

928.89 
929.57 
928.18 
929.23 
928.36 
928.85 
928.61 
928.47 
928.85 
928.88 
929.12 
927.38 
929.48 
926.71 
929.72 
926.88 
929.84 
925.85 
929.98 
923,88 
929.92 
924,85 
929.94 
925.67 
929.95 
926.36 
929.95 
926.93 
929.94 
927.36 
929.88 
927.66 
929.69 
927.84 
929,18 
927.91. 
927.79 
927.89 
923.51 
927.88 
926.73 
926.88 
923.58 

928.29 
938.82 
928.87 
929.72 
928.11 
929.38 
928.58 
929.85 
928.88 
928.67 
929.18 
928.17 
929.59 
927.62 
929.82 
926.98 
929.92 
926.82 
929.95 
924.94 
929.97 
923.85 
929.97 
924,84 
929.98 
925,72 
929.98 
926.44 
929.96 
926.98 
929.91 
927.36 
929,76 
927,58 
929.37 
927.63 
928.27 
927.53 
923.51 
927.22 
926.38 
926.68 
923.58 

928.43 
938.29 
928.13 
938.81 
928.31 
929.78 
928.55 
929.48 
928.81 
929.86 
929.11 
928.62 
929.64 
928.14 
929.86 
927.58 
929.94 
926.73 
929.97 
925.69 
929.98 
924.66 
929.99 
923.77 
929.99 
924.95 
929.98 
925.88 
929.97 
926.57 
929.92 
927.84 
929,88 
927.38 
929.46 
927.36 
928.48 
927.28 
924.63 
926.77 
923,54 
926,18 
923.58 

928.56 
938,47 
928,39 
938.28 
928.44 
929.92 
928.68 
929,64 
92B;83 
929.32 
929.11 
928.93 
929.66 
928,51 
929.87 
928.83 
929.95 
927,32 
929.98 
926.34 
929.99 
925.12 
929.99 
923.61 
929.99 
923.63 
929.99 
925,82 
929,97 
925.96 
929.93 
926.59 
929.82 
926.94 
929.58 
927.84 
928.68 
926.83 
925.34 
926.14 
926.49 
924.58 
923,58 

938.57 

938.32 

938.84 

929,78 

929.47 

929.11 

928,73 

928.35 

927.68 

926.66 

925.37 

923.61 

923.54 

923.63 

924.94 

925.82 

926.31 

926,54 

926.41 

925,75 

924.48 

938.68 

938,35 

938,88 

929.82 

929.51 

929.15 

928.78 

928.42 

927.82 

926.88 

925.47 

923.61 

923.55 

924.81 

923.66 

924.88 

925.46 

925.96 

926,84 

925,51 

924.28 

VOLUHETRIC BUDGET FDR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD 1 

CUMULATIVE VOLUMES Lt»3 RATES FDR THIS TIME STEP Ltt3/T 

IN: 

STORAGE = 
CONSTANT HEAD 

DRAINS » 
RECHARGE = 

RIVER LEAKAGE = 

8.73251E+87 
8.56729E+87 
8.88888 
8.13763Ei87 
8.88888 

IN: 

STORAGE = 
CONSTANT HEAD » 

DRAINS » 
RECHARGE » 

RIVER LEAKAGE = 

28855. 
15532. 

8.88888 
3768,8 
8.88888 
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TOTAL IN « 8.14374Ef08 TOTAL IN 39355. 

OUT: 

STORAOE » 
CONSTANT HEAD » 

DRAINS » 
RECHARGE » 

RIVER LEAKAGE 
TOTAL OUT = 
IN - OUT = 

PERCENT DISCREPANCY = 

B.17571E+B7 
B.S9716EtB6 
B.39344EtB7 
B.BBBM 
B.8B9SiEte7 
B.143G7EtB8 
-12423. 

-B.B9 

OUT: 

STORAGE » 4B1B.7 
CONSTANT HEAD » 1634.9 

DRAINS » 1B772. 
RECHARGE » B.BBBBB 

RIVER LEAKAGE ^ 22171. 
TOTAL OUT = 39369. 
IN - OUT -34.BBS 

PERCENT DISCREPANCY » 
89 

TINE SUHHARY AT END OF TINE STEP 
SECONDS 

TINE STEP LENGTH 
STRESS PERIOD TINE 

TOTAL SIHULATION TINE 

B.315576EtBG 
B.315576EtBG 
B.315576EtB8 

1 IN STRESS PERIOD 1 
HINUTES HOURS DAYS 

S2596B. 
52596B. 
52596B. 

G766.BB 
8766.BB 
0766.88 

365.258 
365.258 
365.258 

YEARS 

1.88888 
1.88888 
1.88088 





I 

Appendix L 

Equations for Estimating Levds of Eiqposure 



Table Index 

Exposure Equations 

Land Use Receptor Pathway Inhalation Ingestion Dermal 

Current 
9f 

>» 

ff 

Tres^i asser 

Future 
99 

Park User 
99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

On-Site Resident 
99 

99 

99 

99 

99 

99 

99 

Off-Site Resident 
99 

Ambient Air 
Surface Soil 
Creek Surface Water 
Wetland Surface Water 
Creek Sediment 
Wetland Sediment 

L-1 

Off-Site Resident Ambient Air L-12 

L-13 

99 

99 

Ambient Air 
Surface Soil 
Creek Surface Water 
Wetland Surface Water 
Creek Sediment 
Wetland Sediment 

Ambient Air L-12 
Surface Soil 
Vegetables 
Groundwater (Leachate) L-27 
Creek Surface Water 
Wetland Surface Water 
Creek Sediment 
Wetland Sediment 
Indoor Air L-38 

Ambient Air L-12 
Groundwater (Aquifer) L-39 
Creek Surface Water 
Creek Sediment 

L-2 
L-4 
L-6 
L-8 
L-10 

L-14 
L-16 
L-18 
L-20 
L-22 

L-24 
L-26 
L-28 
L-30 
L-32 
L-34 
L-36 

L-40 
L-42 
L-44 

L-3 
L-5 
L-7 
L-9 
L-11 

L-15 
L-17 
L-19 
L-21 
L-23 

L-25 

L-29 
L-31 
L-33 
L-35 
L-37 

L-41 
L-43 
L-45 

JAH/vlr/MWK 
[mad-402.05) 
60251.29 



TableL-1 

CURRENT USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

• Older child playing (trespassing) on-Site 
• Inhalation of volatile chemicals while on-Site 

- , , , #1 J s CAxIRxETxEFxED Intake (mg/kg-day) = 
BWxAT 

CA = Contaminant concentration in air (mg/m3) 
IR = Inhalation rate (m3/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CA - Modeled concentration 
IR - 1.2 m3/hours, 50% heavy activity and 50% light activity while on-Site (U.S. 

EPA, 1989) 
ET - 4 hours/day (U.S. EPA, 1991b) 
EF - 4 days/wk x 35 wk/year = 140 days/year (U.S. EPA 1991b) 
ED - 10 years (professional judgement) 
BW - 40 kg; 50th percentile time weighted average for older children 7 to 16 years 

old (U.S. EPA 1989) 
AT - 3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



table L-2 

CURREINt iJSE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Older child playing (trespassing) on-Site 
Incidental ingestion of surface soils 

- ^ , /I J N CSxIRxCFxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (kg/mg) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged~days) 

CS - Site-specific 
IR - 100 mg soil/day (U.S. EPA, 1989) 
CF - 10-6 kg/mg 
FI - Assume 90% (professional judgement based on approximate area of soil 

versus area of other media on-site) 
EF - 4 days/wk x 35 wk/year = 140 days/year (U.S. EPA, 1991b) 
ED - 10 years (professional judgement) 
BW - 40 kg; 50th percentile time weighted average body weight for older children 7-

16 years old (U.S. EPA, 1989) 
AT - 3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table 

CUBRENT USE E3TOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Older child playmg (trespassing) on-Site 
Dermal absorption of chemicals in surface soils 

Absorbed dose (mg/kg-day) = CSxCFxSAxAFxABSxEFxED 
BWxAT 

CS = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Skin surface area available for contact (cm2) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (days^ear) 
ED = Btposure duration O^ears) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure iis averaged-days) 

CS - Site specific 
CF - 10-6 kg/mg 
SA - 1,490 cm2; hands and feet-50th percentile (U.S. EPA, 1989) time weighted 

average for children ages 7 to 16 years old. 
AF - 1.45 mg/cm2; potting soil (U.S. EPA, 1989) 
ABS - Assume 30% for organic compounds and 1% for inorganic compounds 
EF - 4 days/wk x 35 wk/year = 140 days/year (U.S. EPA, 1991b) 
ED - 10 years (professional judgement) 
BW - 40 kg; 50th percentile time weighted average body weight for older children 

ages 7-16 years old (U.S. EPA, 1989) 
AT - 3,650 days (noncarcinogenic effects) 25,550 days (cmcinogenic effects) 



TableM 

CURRENT USE EXPOSURE 

Woodstock Munidpa] Landfill 
Remedial Investigation 

Woodstock, Illinois 

• Older child playing (trespassing) pn-Site 
• Incidental ingestion of surface water while playing in Kishwaukee Creek 

r , ̂  , n, J ^ CWxCRxETxEFxEDxFI Intake (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/L) 
CR = Contact rate (L/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
FI = Fraction ingested from contaminated source (unitless) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
CR - 0.05L/hr (U.S. EPA, 1989) 
ET - 1 hour/day (professional judgement) 
EF - 4 days/wk x 35 wk/year = 140 days/year (U.S. EPA, 1991b) 
ED - 10 years (professional judgement) 
FI - Assume 5% (professional judgement based on approximate area of surface 

water versus area of other media on-site) 
BW - 40 kg; 50th percentile time weighted average body weight for older children 

ages 7 to 16 years old (U.S. EPA, 1989) 
AT - 3,650 days (noncarcinogenic effects) 25,550 days (carcinogenic effects) 



TbbleL-5 

CURRENT USE EXPOSURE 

Woodstock Municipal Landffll 
Remedial Investigation 

Woodstock, Illinois 

• Older Child pla)^g (trespassing) on-Site 
• Dermal absorption of chemic^s in surface water while plajdng in Kishwaukee 

Creek 

Au u J J ^ n ^ \ CWxSAxPCxETxEFxEDxCF Absorbed dose (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/L) 
SA = Skin surface area available for contact (cm2) 
PC = Chemical-specific dermal permeability constant (cm/hour) 
ET = Exposure time (hours/day) 
EF = Exposure firequency (days^ear) 
ED - Exposure duration (years) 
CF = Volumetric conversion factor for water (L/cm3) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
SA - 5,010 cm2/event hands, legs and feet - 50th percentile (U.S. EPA, 1989) time 

weighted average for children ages 7 to 16 years old. 
PC - Chemical-specific (Table 7-17) 
ET - 1 hour/day (professional judgement) 
EF - 4 days/wk x 35 wk/year = 140 days/year (U.S, EPA,. 1991b) 
ED - 10 years (professional judgement) 
CF - iL/1000 cm3 
BW - 40 kg; 50tih percentile time weighted average body weight for older children 

ages 7-16 years old (U.S. EPA, 1989) 
AT - 3 ,f 



TabIeL-6 

ClIRSENT USE EXPOSUlffi 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

• Child playing (trespassing) on^Site 
• Incidental ingestion of suiface water while playing in wetlands 

T / /u J N CWxCRxETxEFxEDxFI Intake (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/L) 
CR = Contact rate (L/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
FX = Fraction ingested from contaminated source (unitless) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW- Site-specific 
CR - 0.05L/hr (U.S. EPA, 1989) 
ET - 1 hour/day (professional judgement) 
EF - 4 days/wkx 35 wk/year = 140 days/year (U.S. EPA 1991b) 
ED - 10 years (professional judgement) 
FI - Assume 5% (professional judgement based on approximate area of surface 

water versus the area of other media on-site) 
BW - 40 kg; 50th percentile time weighted average body weight for older children 

ages 7 to 16 years old (U.S. EPA 1989) 
AT - 3,650 days (noncardnbgenic effects) 25,550 days (carcinogenic effects) 



Table L-7 

CURRENT USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

• Older child playmg (trespassing) on-Site 
• Dermal absorption of chemicals in surface water while playing in wetlands 

Absorbed dose (mg/kg-day) = x PC x ET x EF x ED x CF 
BWxAT 

CW = Chemical concentration in water (mg/L) 
SA = Skin surface area available for contact (cm^) 
PC = Chemical-specific dermal permeability constant (cm/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
CF = Volumetric conversion factor for water (L/cm^) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
SA - 1,490 cm2/event; hands and feet-5Qth percentile (U.S. EPA, 1989) time 

weighted average for children ages 7 to 16 years old. 
PC - Chemical-specific (Table 7-17) 
ET - 1 hour/day (professional judgement) 
EF - 4day5/wkx35 wk^ear = 140day5/year (U.S. EPA, 1991b) 
ED - 10 years (professional judgement) 
CF - lL/10Q0 cm3 

BW - 40 kg; 50th percentile time weighted average body weight for older children 
ages 7-16 years old (U.S. EPA, 1989) 

AT - 3,650 days (noncarcinogenic effects) 25,550 days (carcinogenic effects) 



Table LP8 

CURRENT USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Older child playing (trespassing) on-rSite 
Incidental ingestion of Kishwaukee Creek sediments 

T * 1, / /u J \ CSxIRxCFxFIxEFxED Intake (mg^g^day) = 
BWxAT 

CS = Chemical concentration in sediment (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (kg/mg) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (daysyyear) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site-specific 
IR - 100 mg sediment/day (U.S. EPA, 1989) 
CF - 10"6 kg/mg 
FI - Assume 5% (professional judgement based on approximate area of sediment 

versus area of other media on-site) 
EF - 4 days/wkx 35 wk/year = 140 days/year (U.S. EPA, 1991b) 
ED - 10 years (professional judgement) 
BW - 40 kg; 50th percentile time weighted average body weight for older children 

ages 7 to 16 years old (U.S. EPA, 1989) 
AT - 3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table 1^9 

CURRENT USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

• Older child playing (trespassing) on-Site 
• Dermal absorption of chemicals in Kishwaukee Creek 

Au ujj / n A \ CSxCFxSAxAFxABSxEFxED Absorbed dose (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in sediment (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Skin surface area available for contact (cm2) 
AF = Sediment to Skin adherence factor (mg/cia?) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site specific 
CF - 10-6 kg/mg 
SA - 1,490 cm2 (Kishwaukee Creek); hands and feet 50th percentile (U.S. EPA, 

1989) time weighted average for children ages 7 to 16 years old. 
AF - 1.45 mg/cm2; potting soil (U.S. EPA, 1989) 
ABS - Assume 30% for organic compounds and 1% for inorganic compounds 
EF - 4 days/wfcx 35 wk/year = 140 days/^ear (U.S. EPA, 1991b) 
ED - 10 years (professional judgement) 
BW - 40 kg; 50th percentile time weighted average body weight for older children 

ages 7 to 16 years old (U.S. EPA, 1989) 
AT - 3,650 days (noncarcinogenic effects) 25,550 days (carcinogenic effects) 



Table 1^10 

CURRENT USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Older child playing (trespassing) on-Site 
Incidental ingestion of wetland sediments 

_ . , . /I J \ CSxIRxCFxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in sediment (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (kg/mg) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days^ear) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site-specific 
IR - 100 mg sedimenl/day (U.S. EPA 1989) 
CF - 10-<5 kg/mg 
FI - Assume 5% (professional judgement based on approximate area of sediments 

versus area Of other media on-site) 
EF - 4 days/wk x 35 wk^ear = 140 days/year (professional judgement) 
ED - 10 years (professional judgement) 
BW - 40 kg; 50th percentile time weighted average body weight for older children 

ages 7 to 16 years old (U.S. EPA 1989) 
AT - 3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



TableL-U 

CURRENT USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

• Older child playing (trespassing) on-Site 
• Dermal absorption of chemicals in wetland sediments 

Au ujj f n A \ CSxCFxSAxAFXABSXEFXED Absorbed dose (mg/kg-day) = 
BWxAT 

CS » Chemical concentration in sediment (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Skin surface area available for contact (cm2) 
AF = Sediment to skin adherence factor (mg/cm2) 
ABS = Absorption factor (unitless) 
EF = Exposure firequenqr (days/year) 
ED - E3q)osure duration (years) 
B W = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-'days) 

CS - Site specific 
CF - 10-6 kg/mg 
SA - 1,490 cm2; hands and feet-50th percentile (U.S. EPA, 1989) time weighted 

average for children ages 7 to 16 years old. 
AF - 1.45 mg/cm2* potting soil (U.S. EPA, 1989) 
ABS - Assume 30% for organic compounds and 1% for inorganic compounds 
EF - 4 days/wk x 35 wk/year = 140 days/year (U.S. EPA, 1991b) 
ED - 10 years (professional judgement) 
BW - 40 kg; 50th percentile time weighted average body weight for older children 

ages 7 to 16 years old (U.S. EPA, 1989) 
AT - 3,( 



TalileL-12 

CURRENT AND FIJTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Off-Site (current and future) or on-Site resident (future) 
Inhalation of volatile chemicals released to air due to landfill gas generation 

T * 1 / /I J \ CAxIRxEFxED Intake (mg/kg-day) = _ 
BWxAT 

CA = Contaminant concentration in air (mg/m3) 
IR = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
B W = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CA - Modeled concentration 
IR - 20 m3/day (U.S. EPA, 1989) 
EF - 350 days/year (U.S. EPA, 1991a) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg + 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



TableD-ia 

FintJKE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical park user 
Inhalation of volatile chemicals released to air due to landfill gas generation 

CAxIRxETxEFxED Intake (mg/kg-day) = 
BWxAT 

CA = Contaminant concentration in air (mg/m^) 
IR = Inhalation rate (m3/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged^^days) 

CA - Modeled concentration 
IR - 1.2 m3/hours, 50% heavy activity and 50% light activity while on-Site (U.S. 

EPA, 1989) 
ET - 4 hours/day (professional judgement) 
EF - 4 days/wk X 35 weeks/year = 140 days/year (professional judgement) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg + 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects) 25,550 da)rs (carcinogenic effects) 



TabIeL-14 

FUTURE. USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical park user 
Incidental ingestion of surface soils 

, , , rt J A CSxIRxCFxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg/soil/day) 
CF = Conversion factor (10-6 kg/mg) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site-specific 
IR - 120 mg soil/day (U.S. EPA, 1991a) 
CF - 10-6 kg/mg 
FI - Assume 90% (professional judgement based on approximate area of surface 

soil versus area of other media on-site) 
EF - 4 days/week X 35 weeks/year = 140 days^ear (U.S. EPA, 1991b) 
ED - 30 years (U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table L-15 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, lUmois 

Hypothetical park user 
Dermal absorption of chemicals in surface soils 

Absorbed dose (mgfl«-day) = CSaCFaSAaAFxABSxEFxED 
BWxAT 

CS = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Skin surface area available for contact (cm^/event) 
AF = Soil to skin adherence factor (mg/cm^) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (days^ear) 
ED = Exposure duration (years) 
BW = Body wei^t (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site specific 
CF - 10-6 kg/mg 
SA - 2,170 cm2 hands and feet-Time weighted estimate for persons (male and 

female) from birth to 30 years old (U.S. EPA, 1989) 
AF - 1.45 mg/cm2; potting soil (U.S. EPA, 1989) 
ABS - As$ume 30% for organic chemicals and 1% for inorganic chemicals 
EF - 4 days/week x 35 weeks/year = 140 days/week (U.S. EPA, 1991b) 
ED - 30 years (U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 

1991a) 
AT - 10,9501 



Table L-16 

FlTFUltE USE EXroSURE 

Woodstock Munidpal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical park user 
Ingestion of Kishwaukee Creek suiface water 

T * 1, / /u J \ CWxIRxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/kg) 
IR = Ingestion rate (L/day) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
IR - 0.05 L/day (U.S. EPA, 1989) 
FI - Assume 5% (professional judgement based on approximate area of surface 

water versus other media on-site) 
EF - 4 days/week x 35 weeks/year = 140 days/year (U.S. EPA, 1991b) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table 1^17 

FUIURE USE EXFOSlilSE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, lilmois 

Hypothetical park user 
Dermal absorption of chemictds in Kishwaukee Creek surface water 

Au u jT-k /- n, A \ CWxSAxPCxETxEFxEDxCF Absorbed Dose (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/L) 
SA = Skin surface area available for contact (cm2) 
PC = Chemical-specific dermal permeability constant (cm/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (day^ear) 
ED = Exposure duration (years) 
CF = Volumetric conversion factor for water (L/cm3) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
SA - 7,940 cm2 hands, legs and feet - time weighted estimate (50th percentile) for 

persons (male and female) from birth to 30 years old (U,S. EPA, 1989) 
PC - Chemical-specific (Table 7-17) 
ET - 1.0 hrs/day (professional judgement) 
EF - 4 days/week X 35 weeks/year = 140 days/year (U.S. EPA, 1991b) 
ED- 30 years (U.S. EPA, 1989) 
CF - lUlQQ0 cm3 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncardnogenic effects), 25,550 (carcinogenic effects) 



Table 1^18 

FUTUKE USE KSPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical park user 
Ingestion of wetlands surface water 

T * u / /u J \ CWxIRxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/kg) 
IR = Ingestion rate (L/day) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days/year) 
^ = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
IR - 0.05 L/day (U.S. EPA, 1989) 
FI - Assume 5% (professional judgement based on approximate area of surface 

water versus area of other media on-site) 
EF - 4 days/week x 35 weeks/year = 140 days/year (U.S. EPA, 1991b) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
BW - 69 kg = of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table I/-19 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical park user 
Dermal absorption of chemicals in wetlands surface water 

Absorbed Dose (mg/kg^day) xPCxETx EFx ED x CF 
BWxAT 

CW = Chemical concentration in water (mg/L) 
SA = Skin surface area available for contact (cm2) 
PC = Chemical-specific dermal permeability constant (cm/hour) 
ET = Exposure time (hours/day) 
EF = ^posure frequency (day/year) 
ED = Exposure duration (years) 
CF = Volumetric conversion factor for water (L/cm3) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averagedi-days) 

CW - Site-specific 
SA - 7,940 cm2 hands, legs and feet - Time weighted estimate for persons (male 

and female) from birth to 30 years old (U.S. EPA, 1989) 
PC - Chemical-specific (Table 7-17) 
ET - 1.0 hr/day (professional judgement) 
EF - 4 days/week x 35 weeks/year = 140 days/year (U.S. EPA, 1991b) 
ED - 30 years (U.S. EPA, 1989) 
CF - lU1000cm3 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 (carcinogenic effects) 



lableI/-20 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Ulinois 

Hypothetical park user 
Incidental ingestion of Kishwaukee Creek sediments 

intake (mgfltg-day) = O^aCFxHaEFxED 
BWxAT 

CS = Chemical concentration in sediment (mg/kg) 
IR = Ingestion rate (mg/soil/day) 
CF = Conversion factor (10-6 kg/mg) 
H = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequenqr (days/year) 
ED = Exposure duration ̂ ears) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site-specific 
IR - 120 mgsedimenVday(U.S. EPA 1989) 
CF - 10-6kg/mg 
FI - Assume 5% (professional judgement based on approximate area of sediments 

versus area of other media on-site) 
EF - 4 days/Week x 35 weeks/year = 140 days/year (U.S. EPA 1991b) 
ED - 30 years (U.S. EPA 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical park user 
Dermal absorption of chemicals in Kishwaukee Creek sediment 

Absorbed dose (mgrtcg-day)^ CSxCFxSA^cAFxABSxEFxED 
BWxAT 

CS == Chemical concentration in sediment (mg/kg) 
CF = Conversion factor (kg^mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site specific 
CF - 10-6 kg/mg 
SA - 2,170 cm2 hands and feet - time weighted estimate (50th percentile) for 

persons (male and female) from birth to 30 years old (U.S. EPA, 1989) 
AF - 1.45 mg/cm2; potting soil (U.S. EPA, 1989) 
ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals 
EF - 4 days/week x 35 weeks/year = 140 days/week (U.S. EPA 1991b) 
ED - 30 years (U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 

1991a) 
AT - 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects) 



Table 1/^ 

FUrtJRE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

• Hypothetical park user 
Incidental ingestion of wetlands sediment 

_ ^ , n J s CSxlRxCFxTlxEFxED Intake (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in sediment (mg/kg) 
IR = Ingestion rate (mg/soil/day) 
CF = Conversion factor (10-6 kg/mg) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequen<7 (days^'ear) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site-specific 
IR - 120 mg sediment/day (U.S. EPA, 1991a) 
CF - 10-6kg/mg 
FI - ^jfiissxane 5% (professional judgement based on approximate area of sediments 

versus area of other media on-site) 
EF - 4 days/week x 35 weeks/year = 140 days^ear (U.S. EPA, 1991b) 
ED- 30 years (U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncardnogenic effects), 25,550 days (carcinogenic effects) 



Table 1^23 

FUTURE USE EXPOSURE 

Woodstock Municipal LandlEill 
Remedial Investigation 

Woodstock, Illinois 

^ Hypothetical park user 
Dermal absorption of chemicals in wetlands sediment 

Au ujj / /1JN CSxCFxSAx AFxABSxEFxED Absorbed dose (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Skin surface area available for contact (cm^/event) 
AF = Soil to skin adherence factor (mg/cm^) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-^days) 

CS - Site specific 
CF - 10-6kg/mg ^ 
SA - 2,170 cm2 hands and feet - time weighted estimate (50th percentile) for 

persons (male and female) from birth to age 30 years old (U.S. EPA, 1989) 
AF - 1.45 mg/cm2; potting soil (U.S. EPA, 1989) 
ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals 
EF - 4 days/week x 35 weeks/year = 140 days/week (U.S. EPA, 1991b) 
ED - 30 years (U.S. EPA 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 

i991a) 
AT - 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects) 



Table L-24 

FirrUKE USE EXPOSURE 

Woodstock Municipal Land^ 
Remedial Investijgation 

Woodstock, Illinois 

Hypothetical on-'Site resident 
Incidental ingestion of surface soils 

z' n J ^ CSxIRxCFxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg/soil/day) 
OF = Conversion factor (10-6 kg/mg) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weiglit (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site-specific 
IR - 120 mg soil/day (U.S. EPA, 1991) 
CF - 10-6 kg/mg 
FI - Assume 90% (professional judgement based on approximate area of surface 

soil versus area of other media on-site) 
EF - 7 days/week X 50 weeks/year = 350 days/year (professional judgement) 
ED- 30 years (U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table L^25 

FUrUSE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical on-Site resident 
Dermal absorption of chemicals in surface soils 

Au J. J J r n A \ GSxCFxSAxAFxABSxEFxED Absorbed dose (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Skin surface area available for contact (cm^/event) 
AF = Soil to skin adherence factor (mg/cm^) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (days^ear) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site specific 
CF - 10-6 kg/mg 
SA - 2,170 cm2 hands and feet - time weighted estimate (50% percentile) for 

persons (male and female) from birth to 30 years old (U.S. EPA 1989) 
AF - 1.45 mg/cm2; potting soil (U.S. EPA 1989) 
ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals 
EF - 7 days/week x 50 weeks/year = 350 days/week (U.S. EPA 1991a) 
ED . 30 years (U.S. EPA 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 

1991a) 
AT - 10,950 days (nonearcinogenic effects) 25,550 days (carcinogenic effects) 



Table I/-26 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

^ Hypothetical on-Site Resident 
Consumption of homegrown vegetables 

Intake (mg/kg-day) = CS x TF XIR x FI x EF x ED 
BWxAT 

CS a= Soil contaminant concentration(mg/kg) 
TF «= Soil to plant translocation factor (unitless) 
IR ~ Ingestion rate for produce category (kg/day) 
FI s Fraction ingested firom contaminated garden (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT s: Averaging time (period over which exposure is averaged - days) 

CS - Chemical specific soil concentrations (see Table 8-14) 
TF = Chemical specific soil to plant uptake factors (see Table 8-14) 
IR = Vegetable specific ingestion rates (see Table 8-14) 
FI = 0.4 (U.S. EPA 1989) 
EF = 365 (vegetable ingestion rates are daily averages for the year) 
ED = 30 years (U.S. EPA 1989) 
BW = 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 

1991a) 
AT = 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects) 



Table L-27 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

• Hypothetical on-site resident 
• Inhalation of volatiles released fi'om groundwater while showering using leachate 

as source 

- ^ , /I J N CAxIRxETxEFxED Intake (mg/kg-day) = 
BWxAT 

CA = Contaminant concentration in air (mg/m3) 
IR = Inhalation rate (m3/day) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CA - Modeled - see Appendix R 
IR - 20 m3/day (US. EPA, 1989) 
ET - 0.2 hours/day (U.S. EPA, 1991) 
EF - 350 days/year (U.S. EPA, 1991a) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table L-28 

FUTURE USE'BcXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical on-site resident 
Ingestion of groundwater using leachate as source 

T * u / /u J \ CWxIRxEFxED Intake (mg/kg-day) = 
BWxAT 

CTW = Contaminant concentration in water (mg/L) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (day/^ear) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged~days) 

CW - Site-specific 
IR - 2 IVday (U.S. EPA, 1989) 
EF - 350 days/year (U.S. EPA 1991a) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table L-29 

FUTURE USE EXPOSURE 

Woodstock Munidpal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical on-Site resident 
Dermal absorption of chemicals in water while bathing using leachate as source 

Absorbed Dose (mg/kg-day) = x PC x ET x EF x ED x CP 
BWxAT 

CW = Chemical concentration in water (mg/L) 
SA = Skin surface area available for contact (cm^) 
PC = Chemical-specific dermal permeability constant (cm/hour) 
ET = Exposure time (hours/day) 
EF = Bcposure frequency (day/year) 
ED = Exposure duration (years) 
CF = Volumetric conversion factor for water (L/cm3) 
BW = Body weight (kg) 
AT = Averaging time (period over whibh exposure is averaged-days) 

CW - Site^speciric 
SA - 18,150 em2; time weijghted estimate (50% percentile) for persons (male and 

female) from birth to 30 years old - total body surface area (U.S. EPA, 1989) 
PC - Chemical-specific (Table 8-18) 
ET - 0.2 hrs/day(U.S. EPA, 1989) 
EF - 350 days/year (U.S. EPA, 1991a) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
CF - lL/100Ocm3 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA. 1991a) 
AT - 10,950 days (noncardnogenic effects), 25,550 (carcinogenic effects) 



Table UO 

IIJITJRE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical on-Site resident 
Ingestion of Kishwaukee Creek surface water 

T * 1 / /I- ^ \ CWxIRxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/kg) 
IR = Ingestion rate (L/day) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged~days) 

CW - Site-specific 
IR - 0.05 L/day (U.S. EPA, 1989) 
FI - Assume 5% (professional judgement based on approximate area of surface 

water versus area of other media on-site) 
EF - 7 days/week x 35 weeks/year = 240 days^ear (professional judgement - assume 

exposure occurs daily for eight months per year during spring, summer, and fall 
when weather is conducive to outdoor gardening activities) 

ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
BW - 59 kg = 6 of 3d years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncardnogenic effecte), 25,550 days (carcinogenic effects) 



TabIeL-31 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical on-rSite resident 
Dermal absorption of chemicals iii Kishwaukee Creek surface water 

Au ujT-k t n A \ CWxSAxPCxETxEFxEDxCF Absorbed Dose (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/L) 
SA = Skin surface area available for contact (cm?) 
PC = Chemical-specific dermal permeability constant (cm/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (day/year) 
ED = Exposure duration (years) 
CF = Volumetric conversion factor for water (L/cm3) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
SA - 7,940 cm? hands^ legs and feet - time weighted estimate (50th percentile) for 

persons (male and female) from birth to 30 years old (U.S. EPA, 1989) 
PC - Chemical^specifiC (Table 8-18) 
ET - 1.0 hrs/day (U.S. EPA, 1989) 
EF - 240 days^ear (professional judgement - assume exposure occurs daily for 

eight months per year during spring, summer, and fall when the weather is 
conducive to outdoor activities) 

ED - 30 years (U.S. EPA, 1989) 
CF - 11/1000 cm3 
BW - 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg = 59 kg (Supplemental 

Guidance) 
AT - 10,950 days (noncarcinogenic effects), 25^550 (carcinogenic effects) 



Taibtel>32 

FIJTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical on-Site resident 
Ingestion of wetlands surface water 

T ^ 1 r n J \ CWxIRxFIxEFxED Intake (mgAcg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/kg) 
IR = Ingestion rate (L/day) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days^ear) 
EP = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
IR - 0.05 L/day (U.S. EPA, 1989) 
FI - Assume 5% (professional judgement based on approximate area of surface 

water versus the area of other media on-site) 
EF - 240 days/year (professional judgement - assume exposure occurs daily for eight 

months per year during spring, summer, and fall when weather is conducive to 
outdoor activities) 

ED - 30 years (national upper-bound time at one residence; U.S. EPA 1989) 
BW - 59 ug/kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



TableL-33 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Imnois 

Hypothetical on-Site resident 
Dermal absorption of chemicals in wetlands surface water 

Au u j-nw / /u J N CWxSAxPCxETxEFxEDxCF Absorbed Dose (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/L) 
SA = Skin surface area avmlable for contact (cm2) 
PC = Chemical^specilQc dermal permeability constant (cm/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (day/year) 
ED = Exposure duration (years) 
CF = Volumetric conversion factor for water (L/cm3) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW- Site-specific 
SA - 7,940 cm2 hands, legs and feet - time weighted estimate (50th percentile) for 

persons (male and female) from birth to 30 years old (U.S. EPA, 1989) 
PC - Chemical-specific (Table 8-18) 
ET - 1.0 hr/day (professional judgement) 
EF - 240 days/year (professional judgement - assume exposure occurs daily for 

eight months per year during spring, summer, and fall when the weather is 
conducive to outdoor gardening activities) 

ED - 30 years (U.S. EPA, 1989) 
CF - 1L/I000cm3 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 (carcinogenic effects) 



Table 

FUTURE USE EXPO SURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical on-Site resident 
Incidental ingestion of Kishwaidcee Creek sediment 

, ̂  , . - . . CSxIRxCFxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in sediment (mg/kg) 
IR = Ingestion rate (mg/soil/day) 
CF = Conversion factor (10^ kg/mg) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days^ear) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site-specific 
IR - 120 mg soil/day (U.S. EPA, 1991a) 
CF - 10^6kg/nig 
FI - Assume 5% (professional judgement based on approximate area of sediment 

versus the area of other media on-site) 
EF - 240 days/year (professional judgement - assume exposure occurs daily for eight 

months per year during spring, summer, and fall when the weather is conducive 
to outdoor) 

ED- 30 years (U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table L^5 

FUTUKE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical on-Site resident 
Dermal absorption of chemicals in Kishwaukee Creek sediment 

Au ujj t n CSxCFxSAx AFx ABSxEFxED Absorbed dose (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Skin surface area available for contact (cm^/event) 
AF = Soil to skin adherence factor (mg/cm^) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (days/year) 
ED = Expo$ure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged^-days) 

CS - Site specific 
CF - kg/mg 
SA - 2,170 cm2 hands and feet - time weighted estimate (5Qth percentile) for 

persons (male and female) from birth to 30 years old (U.S. EPA, 1989) 
AF - 1.45 mg/cm2; potting soil (U.S. EPA, 1989) 
ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals 
EF - 240 days/year (professional judgement - assume exposure occurs daily for 

eight months per year during spring, summer, and fall when the weather is 
conducive to outdoor activities) 

ED - 30 years (US, EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 yemrs at 70 kg (U.S. EPA 

1991a) 
AT -



Table 1^6 

FUTURE USE EXPOS13RE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical on-Site resident 
Inadental ingestion of wetlands sediment 

_ . , . /I J ^ CSxIRxCFxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in sediment (mg/kg) 
IR = Ingestion rate (mg/soil/day) 
CF = Conversion factor (10-<S kg/mg) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days^ear) 
ED — Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site-specific 
IR - 120 mg soil/day (U.S. EPA, 1989) 
CF - IQ-^kg/mg 
FI - Assume 5% (professional judgement based on approximate area of sediments 

versus the area of other media on-site) 
EF - 240 days/year (professional judgement - assume exposure occurs daily for eight 

months per year during spring, summer, and fall when the weather is conducive 
to outdoor activities) 

ED- 30 years (U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table L^7 

FUTUiRE USE EXPOSURE 

Woodstock Municipal Landdll 
Remedial Investigation 

Woodstocl^ Illinois 

Hypothetical omSite resident 
Dermal absorption of chemicals in wetlands sediment 

Au ujj / /I, J N CSxCFxSAxAFxABSxEFxED Absorbed dose (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in sediment (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Sediment to skin adherence factor (mg/cm2) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site specific 
CF - 10-6 kg/mg 
SA - 2,170 cm2 hands and feet-50th percentile for adults (U.S. EPA, 1989) 
AF - 1.45 mg/cm2; potting soil (U.S. EPA, 1989) 
ABS - Assume 30% for organic Chemicals and 1% for inorganic chemicals 
EF - 240 days/year (professional judgement - assume exposure occurs daily for 

eight months per year during spring, summer, and fall when the weather is 
conducive to outdoor activities) 

ED - 30 years (U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 

1991a) 
AT - 10j95O days (noncarcinogenic effects) 25,550 days (carcinogenic effects) 



table 1^38 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Inyesti^ation 

Woodstock, Illinois 

Hypothetical on^Site resident 
Inhalation of volatile chemicals released indoors due to landfill gas migration 

, . , . /I J X CAxIRxEFxED Intake (mg/kg-day) = _ 
BWxAT 

CA = Contaminant concentration in air (mg/m3) 
IR = Inhalation rate (m^/day) 
EF = Exposure frequency (days^ear) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CA - Modeled concentration 
IR - 20 m3/day (U.S. EPA, 1989) 
EF - 350 days/year (U.S. EPA, 1991a) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table L^9 

FUTURE USE EXPOSUBE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical off-Site resident 
Inhalation of volatiles released from groundwater while showering 

Intake (mg/lcg-day) = O^xIRxETxEFxED 
BWxAT 

CA = Contaminant concentration in air (mg/m3) 
IR = Inhalation rate (m3/day) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over wMch exposure is ayeraged~days) 

CA - Modeled - see Appendix R 
IR - 20 m3/day (U.S. EPA, 1989) 
ET - 0.2 hours/day (U.S. EPA, 1991 - see Appendix R) 
EF - 350 days/year (U.S. EPA, 1991a) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investijgation 

Woodstock, Illmois 

Hypothetical off-Site resident 
Ingestion of groundwater 

T ^ / /I J X CTWxIRxEFxED Intake (mg/kg-day) = 
BWxAT 

CW = Contaminant concentration in water (mg/L) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (day/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
IR - 2 L/day (U.S. EPA, 1989) 
EF - 350 days/year (U.S. EPA 1991a) 
ED ^ 30 years (national upper-bound time at one residence; U.S. EPA 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Table IrA 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, illmois 

Hypothetical ofi-Site resident 
Dermal absorption of chemicals in water while bathing 

Absorbed Dose (mg/kg-day) = x PC x ET x EF x ED x CF 
BWxAT 

CW = Chemical concentration in water (mg/L) 
SA = Skin surface area available for contact (cm^) 
PC = Chemical-specific dermal permeability constant (cm/hour) 
ET = Exposure time (hours/day) 
EF = Exposure firequenqr (day/year) 
ED = Exposure duration (years) 
CF = Volumetric conversion factor for Water (L/cm3) 
B W = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
SA - 18,150 cm2; time weighted estimate (50th percentile) for persons (male and 

female) from birth to 30 years old - total' body surface area (U.S. EPA, 1989) 
PC - Chemical-specific (Table 8-18) 
ET - 0.2 hrs/day (U.S. EPA, 1989) 
EF - 350 days/year (U.S. EPA, 199 la) 
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
CF - 1L/I000cm3 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a) 
AT - 10,950 days (noncarcinogenic effects)^ 25,550 (carcinogenic effects) 



TiibteL-42 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Reniedial Investigation 

Woodstock, Illinois 

HypoAetical off-^ite resident 
Ingestion of Kishwaukee Creek surface water 

r ^ ^ /I J \ CWxIRxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CW = Chemical concentration in water (mg/kg) 
IR = Ingestion rate (L/day) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CW - Site-specific 
IR - 0.05 Uday(U.S. EPA, 1989) 
FI - Assume 10% (professional judgement based on assumed area of surface water 

versus the area of other off-site medium) 
EF - 240 days/ year (professional judgement - assume exposure occurs daily for eight 

months per year during spring, summer, and fall when the weather is conducive 
to outdoor activities). 

ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 1991a) 
AT - 10,950 days (noncardnogenic effects), 25,550 days (carcinogenic effects) 



TAbleMS 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock^ Illinois 

Hypothetical off-Site resident 
Dermal absorption of chemicals in Kishwaukee Creek surface water 

Absorbed Dose (mg/kg-day) x PC x ET x EF x ED x CF 
BWxAT 

CW = Chemical concentration in water (mg/L) 
SA = Skin surface area available for contact (cm2) 
PC = Chemical-spedfic dermal permeability constant (cm/hour) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (day/year) 
ED = Exposure duration O^ears) 
CF = Volumetric conversion factor for water (L/cm3) 
BW = Body weight (kg) 
AT = Averagihg time (period over which exposure is averaged-days) 

CW - Site-specific 
SA - 7,940 cm2 hands, legs and feet - time weighted estimate (50th percentile)for 

persons (male and female) from birth to 30 years old (U.S. EPA, 1989) 
PC - Chemical-specific (Tabic 8-18) 
ET - 1.0 hrs/day (professional judgement) 
EF - 240 days/year (professional judgement - assume exposure occurs daily for 

eight months per year during spring, summer, and fall when the weather is 
conducive to outdoor activities) 

ED - 30 years (U.S. EPA, 1989) 
CF - Ilyi000cm3 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 199la) 
AT - 10,950 days (noncarcinogenic effects), 25,550 (carcinogenic effects) 



Table 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical off-Site resident 
Incidental ingestion of Kishwaukee Creek sediment 

, ^ , n J X CSx IRxCFxFIxEFxED Intake (mg/kg-day) = 
BWxAT 

CS = Chemical concentration in sediment (mg/kg) 
IR = Ingestion rate (mg/soil/day) 
CF = Conversion factor (10-^6 kg/mg) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days/year) 
ED == Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site-specific 
IR - 120 mg sediment/day (U.S. EPA 1991a) 
CF - 10-6 kg/mg 
FI - Assume 10% (professional judgement based on assumed area of sediment 

versus the area of other off-site medium) 
EF - 240 days/year (professional judgement - assume exposure occurs daily for 

eight months per year during spring, summer, and fall when the weather is 
conducive to outdoor activities) 

ED- 30 years (U.S. EPA 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg U.S. EPA 1991a) 
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) 



Tablets 

FUTURE USE EXPOSURE 

Woodstock Municipal Landfill 
Remedial Investigation 

Woodstock, Illinois 

Hypothetical off-Site resident 
Dermal absorption of chemicals in Kishwaukee Creek sediment 

Absorbed dose (mgrttg-day)= CSxCFxSAxAFx ABSxEFirED 
BWxAT 

CS = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS = Absorption factor (unitless) 
EF = Exposure frequenQr (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

CS - Site specific 
CF - 10-6 kg/mg 
SA - 2,170 cm2 hands and feet - time weighted estimate (50th percentile) for 

persons (male and female) from birth to 30 years old (U.S. EPA, 1989) 
AF - 1.45 mg('cm2; potting soil (U.S. EPA, 1989) 
ABS - Assume 30% for organic chemicals and 1% for inorganic Chemicals 
EF - 240 days/week (professional judgement - assume exposure occurs daily for 

eight month sper year during spring, summer, and fall when the weather is 
conducive to outdbor activities) 

ED - 30 years (U,S. EPA, 1989) 
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg U.S. EPA i991a) 
AT -

[mad^602-22g] 



Appendix L 

Equations for Estimating Lerds of Exposure 
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Appendix M 
Exposure Estimates Table Index 

Land Use Receptor 

: Current 
II 

II 

II 

II 

II 

Future 
II 

II 

II 

n 
II 

II 

II 

n 
II 

It 

II 

II 

II 

II 

II 

II 

n 
II 

Trespasser 

Off-Site Resident 

Park User 
n 
n 
n 
N 
n 

On-site Resident 
If 

It 

n 
II 

n 
n 
II 

II 

Off-Site Resident 
n 
n 
n 

Pathway 

Ambient Air 
Surface Soil 
Creek Surface Water 
Wetland Surface Water 
Creek Sediment 
Wetland Sediment 

Ambient Air 

ibnbient Air 
Surface Soil 
Creek Surface Water 
Wetland Surface Water 
Creek Sediment 
Wetland Sediment 

Ambient Air 
Surface Soil 
Vegetables 
Groundwater (Leachate) 
Creek Surface Water 
Wetland Surface Water 
Creek Sediment 
Wetland Sediment 
Indoor Air 

Ambient Air 
Groundwater (Aquifer) 
Creek Surface Water 
Creek Sediment 

Exposure 
Estimates 

M-1 
N-2 
M-3 
M-4 
M-5 
M-6 

M-7 

H-8 
M-9 
H-10 
M-11 
H-12 
M-13 

M-14 
M-15 
M-16 
M-17 
M-18 
M-19 
M-20 
M-21 
M-22 

M-23 
M-24 
M-25 
M-26 

[WOODSTOCK.2020.RA]AAA-Index.w20 
. Wjah/MWK 



Table H-1 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodstock Landfill NPL Site Renedfal Investfoation 
Uoedatock, Illinois 

Nediua: Aidiient Air 
Source Area: Landfill Gas 

Population: 
Land Use: 

Trespsssers 
Current Land Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NCNCARCINOGEHS (mB/kfl-d) CARCINOGENS (RB/ks-d) 

Inhalation Inhalation 

VOLATILES 

Chloroethane 
Banxene 
Toluene 

Chlorobeniene 
Ethylbanxene 
xylenes (nixed) 

Freon 
A-Ethyl Toluene 

1.3,5-Tfiinethylbentcfie 
1,2,4-Triinethylbenzene 

2.0e-0A 
1.2e-06 
S.1e-07 
9.2e-07 
2.2e-06 
S.le-OA 
9.0e-07 
1.3e-06 
5.7e-07 
2.6e-06 

2.9e-07 
1.7e-d7 
1.2e-07 
1.3e-07 
3.2e-07 
4.5e-07 
1.3e-07 
1.8e-07 
8.1e-08 
3.7e-07 

(a) Values not svailsble for Fredn-IU, dichlorodifluoroethsne ussd. 
(b) Vslues for ethyl toluene not available, toluene used instead. 
(c) ValuM for triiaathylbenzene not available, toluene uaed inatead. 

Notes: 

1. Absorbed doses usre cslculated for demsl contect Mith the nediua, and intakes were calculated for ingeation 
of the nediua. 

2. For noncarcinogenic effects, the chronic dsily intske (COI) is averaged over the exposure period; uhereas for 
carcinogenic effects, the Coi is aversged over a lifetina (i.e., 70 years), therefore, the difference between 
the COI for honcsrcihOgenic Vs. carcinogenic effects is due to the different nethods of tine weighting used to 
cstinate the value. 

[woodst6ck.2020.RA]CA-I.w20 
10/31/91 
JAN/JahAB/MUK 



Table N-2 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Woodstock Landfill NPL Site ResKdlal Investigation 
Uoodatock, Illinois 

Nedlus: Surface Soil 
Source Area: Landfill 

Population: 
Land Use: 

Trespasser 
Current use scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (HB/kg-d) 

Dernal Contact Ingestion Inhalation 

CARCINOGENS (mg/kg-d) 

Daml Contact Ingestion Inhalation 

4-Chloroanlllne 
Dlmthylphthalata 
Phananthrene 
OI-n>fautylphthalate 
Fluorantbene 
Pyrana 
Butylbenzylphthalate 
Benzola)anthracene 
Chryaene 
BenzeCb)fluoranthene 
Benzolk)fluoranthene 
BeruoleTpyrene 
Idenol1,2,3-cd)pyrene 
Dibenzla,h)anthracene 
Benzolg,h,l)perylene 
Total Carcinogenic PAHs 

Arsenic 
Berlin 
CadiilUa Ifood/aoll) 
Chronlin VI 
Copper 
Mercury 
Nickel 
Silver 
Zinc 

Notes: 
1. Absorbed doses were calculated for 

of the nedim. 

2. For noncarclnogenlc effects, the chromic dally Intake ICDI) is averaged over the exposure period; whereas for 
carcinogenic effects, the CDI la averaged over a lifetime II.e., 70 years). Tharefore, the dlffereiKe between 
the CDI for noncarclnogenlc vs. carcinogenic effects Is due to the different methods of time weighting used to 
estimate the value. 

(woodstock.202a.RA]CB-I.w20 
10/15/91 
JAH/Jah/TB/MUK 

1.2e-06 1.7e-07 0.0e«00 1.Be-07 2.5e-08 O.Oe*llO 
6.2e-D7 8.6e-08 O.Oe^OO 8.9e-08 1.2e-08 O.OeMN) 
4.9e-07 6.8e-08 0.0e«00 7.De-08 9.7e-09 o.iMio 
1.5e-06 2.1a-07 O.Oa^OO 2.1e-07 3.0e-08 O.dcltOO 
1.4e-06 1.9e-D7 D.Oe^DO 2.De-D7 2.7e-08 O.DemO 
1.6e-06 2.2e-07 0.0e«00 2.3e-07 3.2e-08 O.OctOO 
1.8e-bA 2.5e-07 O.OetOO 2.6e-07 3.6e-08 0.0e»00 
9.9e-07 1.4e-07 O.Oe^OO 1.4e-07 2.0e-08 O.de^ 
1.1e-06 1.6e-07 O.De^OO 1.6e-07 2.2e-08 0.0e«00 
4.3e-06 6.0e-07 O.De^OO 6.1e-07 8.5e-08 O.Oe^ 
4.3e-06 6.De-07 O.Oe^OO 6.1e-07 8.5e-08 O.OeHIO 
1.1e-06 1.5e-07 0.0e«00 1.5e-07 2.1e-08 O.Oe»DO 
6.2e-07 B.6e-08 O.Oe»DD 8.9e-08 1.2e-08 0.0e4D0 
3.0e-07 4.1e-08 O.Oe^OD 4.3a-D8 S.9e-09 a.oc«iso 
6.8e-07 9.5e-08 O.Oe^OO 9.8e-08 1.4e-D8 0.De»00 
1.3e-05 1.Ba-06 0.0e»00 1.Be-06 2.5e-07 O.OetOO 

1.1e-D6 4.4e-06 O.Oe*DO 1.5e-D7 6.3e-07 0.0e*00 
B.5e-05 3.6e-04 O.Oe«DO 1.2e-DS 5.1e-DS o.oemo 
4.8e-07 2.0e-06 0.0e»00 6.8e-DB 2.8e-D7 0.0e«00 
1.6e-D5 6.Se-0S 0.0e»00 2.2a-0A 9.3e-0B O.Oe^Od 
1.2e-04 5.1e-04 D.0e»00 1.7e-05 7.3e-05 O.De«Ob 
4.6e-D7 1.9e-06 D.De»DO 6.5e-0B 2.7e-07 O.de^^OO 
1.1e-05 4.4e-05 O.Oe^OO 1.5e-D6 6.3e-06 O.Oe^OO 
2.1e-06 B.9e-06 O.OerHO 3.0e-07 1.3e-06 O.Oc*DO 
1.4e-04 5.9e-04 O.Oe+00 2.0e-D5 8.5e-05 O.Oe+00 

•mal contact with the medlin, and Intakes were calculated for Ingestion 



Table N-3 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Woodstock Landfill ilPL Site Rcnedial Investigation 
Woodstock. Illinois 

Neditin: Surface Water 
Source Area: KiShwaukee Creek 

Populetion: 
Lend Use: 

Trespasser 
Current Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NETALS 

Bariun 
line 

NONCARCINOGENS (no/kg-d) 

Dennal Contact Ingestion 

5.3e-06 
1.3e-0S 

1.8e-06 
A.3e^06 

Inhalation 

0.0e*00 
0.0e»00 

CARCINOGENS (ng/kgrd) 

Deraal Contact Ingestion Inhalation 

7.6e-07 
1.9e-06 

2.5e-07 
6.2e-07 

O.OetOO 
O.Oe«<IO 

Notes: 

1. Absorbed doses were calculatsd for deneal contact with the mdiun, and intakes were calculated for ingestion 
ot the nediin. 

2. For heincercinogenic effects, the chronic daily intake (COI) ia averSgad over the exposure period; uhereas for 
carcinogenic effects, the CDI is avereged over a lifetine (i.e., 70 years). Therefore, the difference between 
the GDI for noncarcinogenic vs. carcinogenic effects is due to the different sMthods of tine weighting used to 
estiiHte the value. 

[woodstdck.202b.RA]CC-I.w20 
10/15/91 
JAH/Jah/TB/NWK 



Table H-4 

CHRONIC DAILY IHTAKE AND ABSORBED DOSE ESTIHATES 

Woodstock Landfill NPL Site Reandlal investigation 
Woodstock, Illinois 

Hedlun: Surface Water 
Source Area: Wetlands 

Population: 
Land Use: 

Trespasser 
Current Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

HONCARCINOGEHS (ng/kB-d) 

Denasl Contact Ingestion 

METALS 

Arsanic 
Barlui 
'fPC Lead 
Manganeaa 
Nlckal 
Zinc 

5.1e-08 
4.8e-06 
S.Oe-07 
1.1e-07 
1.4e-05 
S.Oe-06 
5.7e-06 

5.8e-08 
5.3e-0A 
3.4e-07 
1.3e-07 
1.5e-05 
3.4e-06 
6.3e-06 

Irhalatlon 

O.OeHM) 
0.0e*0d 
O.Oe^OO 
O.Oe^OO 
O.OemO 
O.OeHU 
0.0e««0 

CARCINOGENS (BB/kB-d) 

Dennal Contact Ingestion Inhalation 

7.3e-09 
6.8e*07 
4.3e-08 
1.6e-08 
2.0e-06 
4.3e-07 
8.1e-07 

8.2e-09 
7.6e-07 
4.8e-08 
1.8e-08 
2.2e-06 
4.8e-07 
9.0e-07 

O.Oe».OD 
0.00*00 
0.0e*l9 
0.0e*00 
O.Oe*0O 
O.0e*OO 
0.0e*00 

Notaa: 

1. Absorbed doses wars calculated for denial contact with the ondlun, and fntakaa uare calculatad for fngestfon 
of the Bedliaa. 

2. For noncerclnogenic effects, the chromic dally Intake (COI) la averaged over the exposure period; riiereea for 
carcinogenic effects, tha COI la averaged over a lifetime (I.e., 70 years). Tharefore, the difference betueen 
the Obi for noncerclnogenic vs. carcinogenic effects la due to the different methods of time uelghtlng used to 
estimate the value. 

[Hbodstock.2020.RA] CO-1.1120 
10/15/91 
JAH/Jah/TB/MWN 



Table N-5 

CHRONIC DAILY INTMCE AND ABSORBED DOSE ESTIMATES 

Woodstock LandffU HPL Site Remedial Investigation 
Uoo^tock, Illinois 

Nediun: Sediment 
Source Area: Kishwaukee Creek 

Population: Trespasser 
Land Use: Current Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (ilB/kg^d) CARCINOGENS (B«/kg-d) 

Dermal Contact Ingestion inhalation Dermal Contact Ingestion inhalation 

. METALS 

Chromium Vi 
Manganese 
Nickel 
Zinc 

3.8e-06 
B.le^OS 
5.9e-06 
l.le-OA 

8.7e-07 
I.Ae^OS 
1.«c-d6 
2.5e-05 

0.0e*00 
o.oemo 
O.OafOO 
O.OetOO 

S.4e<07 
8.7e-0A 
8.4e-07 
1.5e-05 

1.2e-07 
2.0e-06 
2.0e-07 
3.5e-06 

0.0a»00 
O.OefOO 
O.OefOO 
0.0e*00 

Notes: 

1. Absorbed doses uere calculated for dermal contact with the mediue, and intakea uera calculated for ingestion 
of the mediuB. 

2. For noncsrcinogenic effects, the chromic daily intake (CDi) is averaged over the expoaura period; whereas for 
carcitKMenic effects, the COi is averaged over a lifetime (i.e., 70 years). Therefore, the difference between 
the CDi for noncarcihogcnic vs.: carcinogonic effects is due to the different methods of time weighting used to 
estiiimte the value. 

[woodstock.2020.RA]CE-i.w20 
10/15/91 
JAH/Jah/TB/MUK 



Table N-6 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodatock Landfill NPL Sfta Renedlal Investigation 
Ueodateck, Illinois 

Medlun: Sedlnent 
Source Area: Wetlands 

Population: 
Land Use: 

Trespssser 
Current Use Scsnsrio 

CHEMICAL OF POTENTIAL 
CONCERN 

VOUTILES 

2-Butsnone 
Toluene 

SEMIVOUTILES 

Phenol 
1,2-Dlchlorobeniene 

A-Methylpihenol 
Beniolc Add 
Fluorsnthene 

bls(2-ethylhexyl)phthalste 

METALS 

Chronius VI 
Copper 
Mercury 
Nickel 
Selenlun 
Thai litis 
Zinc 

NONCARCINOGENS (ag/kB-d) CARCINOGENS (ng/kg-d) 

Dansal Contact Ingestion 

9.3a-08 
5.7a-07 

6.8a-D6 
6.2e-D7 
1.1a-06 
1.2e-06 
7.5e-07 
7.5e-06 

B.6e-06 
3.0e-05 
«.2e-0B 
5.7a-DS 
6.Da-07 
7.7e-07 
1.7e-IK 

7.2e-10 
4.<e-09 

5.3e-D8 
4.8e-09 
8.6e-09 
9.1e-09 
5.8e-09 
5.8e-08 

2.0e-D6 
A.9e-06 
1.Ae-08 
1.3e-0S 
1.4e-07 
1.Be-07 
3.9e-0S 

Inhalation 

0.0e*00 
0.0e*00 

O.Oe^OO 
O.Oe^OO 
O.Oe^OO 
O.Oe^OO 
0.0e«00 
O.Oe*DO 

O.OetOO 
O.OetOO 
0.0e«00 
0.0e»00 
O.Oe^OO 
O.Oe^OO 
O.Oe+OO 

Danial Contact Ingestion Inhalation 

1.3e-08 
B.2a-08 

9.8a-D7 
B.9a-08 
1.6a-07 
1.7a-07 
1.1a-07 
1.la-OA 

1.2e-06 
4.3e-0A 
8.9e-D9 
B.le-OA 
8.Ae-08 
1.1e-07 
2.4e-0S 

1.0e-10 
A.3e-10 

7.5e-09 
6.8e-10 
1.2e-09 
1.3e-09 
8.2e-10 
8.2e-D9 

2.8e-07 
9.9e-07 
2.1e-D9 
1.9e-06 
2.0e-08 
2.Se-08 
5.Se-06 

0.0e«00 
O.Oe^O 

0.0e400 
0.0e*00 
0.0e*i)0 
o.oe+oq 
0.0e*00 
O.Oe^iO 

D.Oe^OO 
0.0e*d0 
O.OetOO 
0.0e»00 
0.0e*00 
0.0e«00 
O.OetOd 

Notes: 

1. Absorbed doses were cslculsted fbr denssl contact with the nedlui, and Intakes were calculated for Ingestion 
of the medium. 

2. For noneerclnogenic effects, the chromic dally Intake (CDI) is sveraged over the exposure period; whereas for 
carcinogenic effects, the CDI Is aversged over a lifetime (I.e., 70 years). Therefore, the difference between 
the CDI for noneerclnogenic vs. carcinogenic effects Is due to the different methods of time weighting used to 
estlmste the value. 

(woodsteck.2020.RA]CF-I.w20 
10/15/91 
JAH/Jah/TB/HUK 



Table N-7 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodstock Landfill HPL Site Rcacdial Investigation 
Ubedstock, Illinois 

Medlun: Ai6icnt Air 
Source Area: Landfill Gas 

Population: 
Land Uaa: 

Off-Site Resident 
Current Land Use Scenario 

NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d) 
CHEMICAL OF POTENTIAL 

NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d) 

CONCERN 
Inhalation Inhalation 

VOLATILES 

Chloroethane 1.4a-05 6.1e-06 
Beniene 8.2a-06 3.Se-06 
Toluene S.7e-06 2.4e-06 

Chlorobenzene 6.Se-06 2.8e-06 
Ethylbenzene 1.Ae-05 6.7e-06 

Xylenes (mixed) 2.2a-0S 9.5e-06 
Freon 6.3a-06 2.7e-06 

4-Ethyl toluene 9.1e-06 3.9e-06 
1,3,5-Tr liiiethylbenzehe 4.0a-06 1.7e-0A 
1,2,4-Trlmethylbenzene I.Be-OS 7.8e-06 

(a) veluas not avallabla for Freon-IU, dichlorodlfluoroethane used. 
(b) Values for ethyl toluene hot available, toluene used Instead. 
(c) Values for trinathylbeniane not available, toluene used Instead. 

Notes: 

1. Absorbed doses were calculated for dorsal contact with the medlue, 
of the medium. 

and Intakes were calculated for Ingestion 

2. For noncarclnpgenlc effects, the chromic dally Intake (CDI) Is averaged over the exposure period; uhereaa for 
carcinogenic effects, the CDI Is averaged over a lifetime (I.e., 70 years). Therefore, the difference between 
the CDI for noncarclhogenic vs^ carcinogenic effects Is due to the different methods of tlma weighting used to 
estimate the value. 

(woodstock.2020.RA]CG-l.w20 
10/31/91 
JAH/Jah/TB/MUK 



Table N-8 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodatock Landfill NPL Site RcoHdlal Inveatfoation 
Woodatock, Mlinela 

Nediun: Aobient Air 
Source Area: Landfill Gaa 

Pq^latlon: 
Land Uce: 

Park Uaer 
Futura Land Uae Scanarlo 

CHEMICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (•g/kg-d) CARCINOGENS (ng/kg-d) 

IiRialatlon Inhalation 

VOUTILES 

Chloroathana 
Banzana 
Toluena 

Chlorobanzana 
Ethylbanzena 
Xylma (nixed) 

Fraon 
4-Ethyl Toluana 

1,S,5-Trlnathylbenzcne 
1,2,4-Trlnathyibenzene 

1.4e-06 
7.Be-07 
5.5a-07 
6.2a<07 
I.Sa-OA 
2.1e-06 
6.1e-07 
B.Ba-07 
3.Be-07 
I.Be-OA 

5.9a-07 
3.4e-07 
2.3a-07 
2.7e^07 
6.4e-07 
9.1e-07 
2.6e-07 
3.Be-D7 
1.6e-07 
7.5a-07 

(a) Valuea not aval labia for Fraon-114, dichlorodlfluoroethana uacd. 
(b) Valuea for ethyl toluene not avalleble, toluene uaed Inatead. 
(c) Valuea for trinethylbaniena not avallabia, toluana uaad Inatead. 

Notea: 

1. Abaorbed doaea were calculeted for demal contact with the nedlui, and Intakaa were calculated for Ingeatlon 
of the nediun. 

2. For noncarclnogenlc effecta, the chronic dally Intake (CDI) la averaged over the expoaure period; whereea for 
carcinogenic effecta, the CDI la averaged over a llfetlne (I.e., 70 yeera). Therefore, the difference between 
the CDI for noncarclnogenlc va. carcinogenic effecta la due to the different nethoda of tlna weighting uaed to 
eatlnate the value. 

[woodatock.2020.RA]FA-I.w20 
10/31/91 
JAH/Jah/T8/MUK 



TiAle N-9 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

ttoodatock landfill NPL Site Remedial Inveetlgatlon 
Uoodatock, IlllhoU 

Nedlin: Surface Soil 
Source Area: Landfill 

Population: 
Land Uae: 

Park User 
Future Uaa Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

SEMIVOLATILES 

4-Chloroanlllne 
DImethylphthalate 
Mananthrena 

Dl-h-fautylphthalate 
Fluoranthene 

Pyrene 
Butylbentylphthalate 
-Banio(a)anthracene 

Chryeefw 
Benio(b)fluoranthene 
Benio(k)fluoranthene 

BenioCajpyrerie 
Idenof1,2,3-ed)pyrene 
Dlbeni(a,h)anthracene 
Benio(g,h. Dperylene 

Total Carctnogantc PAHe 

METALS 

NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d) 

Dermal Contact Ingaatlon Ihhalatfon Dermal Contact Ingestion Inhalation 

1.2e-0A 1.4a-07 O.OeeOO 5.3e-d7 6.de-d8 d.detdd 
6.1a-07 7.0e-08 0.0e*00 2.6e-d7 3.de-d8 d.de*dd 
A.8e-07 5.5e-08 O.OetOO 2.1e-d7 2.4e-d8 d.demo 
1.5a-06 1.7a-07 O.OeHW 6.3e-d7 7.2e-d8 d.defdO 
1.«e-06 1.5e-Cl7 O.Oe^OO 5.8a-d7 6.6e-d8 d.de*dd 
1.Ae-06 1.8a-07 0.0e*0d 6.8e-d7 7.8e-d8 d.de*dO 
1.8a-0A 2.0a-07 0.0e*0d 7.6e-d7 8.7e-d8 d.de»dd 
9.8e-07 1.ie-07 d.devdd 4.2e-d7 4.8e-d8 d.de«dd 
1.1a-06 1.3e-07 d.de«dd 4.7erd7 5.4e-d8 d.de»dd 
4.2e-0A 4.8e-07 d.de^dd 1.8e-d6 2.1e-d7 d.de^do 
4.2e-06 4.8e-07 d.detdd 1.8e-dA 2.1e-d7 d.de*dO 
1.0a-0A 1.2a-67 d.de«dd 4.5e-d7 5.1e-d8 d.de*dd 
6.1a-d7 7.0e-08 d.detdd 2.6e-d7 3.de-d8 d.detdd 
2.9e-07 3.4e-08 d.de«dd 1.3e-d7 1.4e-d8 d.de«dd 
6.8e-07 7.7e-^08 d.de^dd 2.9e-d7 3.3e-d8 d.de^do 
1.3e-05 1.4e-06 d.de*dd 5.4e-d6 6.1e-d7 d.deHM 

Arsenic 1.de-d6 3.6e-d6 d.de+dd 4.Se-d7 1.5e-d6 d.da*dd 
Barlus 8.4e^d5 2.9e-d4 d.de«dd 3^6e-d5 1.2e-d4 d.de^ 

Cadnlin (food/soil) 4.7e-d7 1.Ae-d6 dide*dd 
d^de«dd 

2.de-d7 6.9e-d7 d.de*Od 
Chromlun VI I.Se^dS S.3e-d5 

dide*dd 
d^de«dd 6.6e-d6 2.3e-d5 d.de+dd 

Copper 1.2e-d4 4.1e-d4 d.de+dd 5.2e-d5 1.8e-04 d.de«dd 
Mercury 4.5e-d7 1.5e-d6 d.detdd 1.9e-d7 6.6e-d7 d.defdd 
Nickel l.le-dS 3.6e-d5 d.de+dd 4.5e-d6 1.5e=^d5 d.de4«d 
Silver 2.1er06 7.2e-d6 d.de^dd 9.de-d7 3.1e-d6 d.de«dd 
Zinc 1.4e-d4 4.8e-d4 d.de+dd 6.de-dS 2.1e-d4 d.de+dd 

Notea: 
1. AbeoTfaed dbaee were calculated for deheal contact with the medlim, and Intakee were calculatad for Ingeatlon 

of the medium. 

2. For noncerclnogenlc effecta, the chromic dally Intake (CDI) la averaged over the expoaure period; uhereaa for 
carcinogenic effecta, the CDI la averaged over a lifetime (I.e., 70 yeara). Therefore, the difference between 
the CDI for nohcarcThogehlc va. carcinogenic effects Is due to the different methods of time weighting used to 
estimate the value. 

(woodstock.2020.RA]FB-I.u20 
10/15/91_ 
JAH/Jah/TB/NUK 



Table N-10 

CHRONIC DAILY INtAKE AND ABSORBED DOSE ESTIMATES 

Uoodatock Landfill NPL Site Remedial Inveetlsatlan 
Uoedstock, llUnolt 

Nedlua: Surface Water 
Source Areai Klahuaukee Creek 

Populetlon: 
Land Uae: 

Park Uaer 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (RB/ks-ci) 

Dermal Contact InBcatlen Inhalation 

CARCINOGENS (RB/kB-d) 

Deraml Contact InBoatlon Inhalation 

METALS 

Barlua 
Zinc 

5.7a-06 
1.4a-05 

1.2e-06 
2.9e-06 

O.Oa^OO 
O.OoHN) 

2.4e-06 
6.0e-06 

5.1e-07 
1.3e-06 

O.Oa*OD 
O.OetOO 

Notes: 

1. Abeorbed doeea wera calculated for dermal contact ulth the medium, and Intakas Mara calculated for Insestlan 
of the medlui. 

2. For nencerclnoBonlc effects, the ehremie dally Intake (CDI) la averased over the exposure period; Nhereas for 
carclnoBonlc effects, the CDI is averoBsd over a lifetime (I.e., 70 years). Therefore, the difference between 
the CDI for noncarclnoBenIc va. carclnosanlc offaeta 1e due to the different methods of time uelBhtlnB used to 
eatimate the value. 

(woodBtock.2020.RA]FC-I.w20 
10/15/91 
JAH/Jah/TB/MUK 

i'-



Table R-11 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMTES 

Uoodstock Landfill NPL Site Rcoiedial Investigation 
Uoodatock, Illinois 

NediuK Surface Water 
Source Area: Uatlanda 

Population: 
Land Uae: 

Park User 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (ng/kg-d) 

Denaal Contact Ingestion 

METALS 

Arsenic 
Barius 
Copper 
Lead 

Manganesa 
Nickel 
Zinc 

1.9e-0Z 
1.7e-05 
1.1e-D6 
A.le^OZ 
S.Oe-05 
1.1e-05 
2.0e-05 

3.9e-08 
3.6e-06 
2.3e-07 
8.6e-08 
1.0e-05 
2.3e-06 
4.3e-06 

inhalation 

O.Oe«OD 
O.OesiMi 
O.Oe»tt 
O.OatOO 
O.OeOO 
O.Oe^ 
O.OefOd 

CARCINOGENS (ng/kg-d) 

Dermal Contact Ingestion Inhalation 

8.0a-08 
7.Ae-06 
A.6e-07 
1.8e-07 
2.1e-05 
A.7e-06 
B.Be-06 

1.7a-D8 
1.5e-06 
9.Be-08 
3.7e-08 
«.5e-06 
9.8e-07 
1.8e-dA 

O.Oe^OO 
O.OetOO 
O.OesOb 
O.OeHM) 
0.0e»00 
0.0a«00 
0.0e«00 

Notes: 

1. Abeorbsd doses were calculated for dermal contact with the medius, and intakes ware calculated for ingestion 
of the nediun. 

2. For noncarcinogenic affects, the chromic daily intake (CDI) is averaged over the exposure period; whereas for 
carcinogenic effects, the CDI is averaged over a lifetime (i.e., 70 years). Thsrefore, 
the Cbi for rioncarcihogenic vs. carcin^enic effects is due to the differmt methods of 
estimste the value. 

(uoodstock.2020.RA]FD-I.w20 
10/15/91 
JAH/Jah/TB/MUK 
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Table H-12 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodatock Landfill NPL Site Renedlal InveatiDation 
Uoodatock, Illinois 

Nadiua: Sediment 
Source Area: KishHaukae Creak 

PoBulatien: 
Land Use: 

Perk User 
Future Use Scensrio 

CHEMICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (mB/kR-d) 

Dermsl Centsct Ingestion 

METALS 

ChroaiiuR VI 
Msngsness 
Nickel 

Zinc 

3.7a-06 
6.0e-05 
5.8e-D6 
1.0e-0« 

7.1e-07 
1.1e-05 
1.1e-06 
2.0a-05 

lidislstion 

0.0e«00 
O.OsHIO 
0.0s«00 
O.Oe*M 

CARCINOGENS (ng/kg-d) 

Dermsl Contact Ingestion Inhslation 

1.6s<06 
2.Ae-05 
2.Sa-06 
A.Ss-OS 

3.0e-07 
«.9e-06 
«.Be-07 
8.6e-D6 

0.0s«00 
O.OdtOO 
o.osmo 
O.OotOO 

Notes: 

1. Absorbed doses Here calculated for dermal contact uith the madius, and intakes uars calculstad for ingestion 
of the madiui. 

2. For noncsrcioogenic effects, the chronic dsily intske (CDI) is averaged over the exposure period; eherees for 
csrcinegenic effects, the Cbl is sversged over e lifetime (i.e., 70 yeara). Therefore, the difference betueen 
the Obi for noncarcinoganic vs. carcinogenic effects is due to the different methods of time ueighting used to 
estimate the value. 

(Hoodstock.2020.RA]FE-I.H20 
10/15/91 
jAH/Jah/Tg/MUC 



Table H-13 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodatock Landfill NPL Site Remedial Inveatigatien 
Waodetock, illinoia 

Nediue: Sediment 
Source Areat Wetland 

Population: 
Land Uec: 

Park Uaer 
Future Uea Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

VDLATILES 

2-Butanona 
Toluene 

SEMIVOLATILES 

Phenol 
1,2'Dichlerobenzena 

4'Nethyrphml 
Benzoic Acid 
Fluorenthena 

bi8(2-athylhexyl )plithalata 

METALS 

Chrcmim VI 
Copper 
Mercury 
Nickel 

Selenium 
thalliun 
Zinc 

NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d) 

Dermal Cmtact Ingeation Inhalation Dermal Contact Ingeation Inhalation 

9.2e-0B S.9e-10 0^0 3.9a-08 2.5e-10 0.0 
5.Aa-07 3.6a-09 0.0 2.4a-07 1.5e-09 0.0 

A.8e-0« 4.3e-08 0.0 2.9C-06 1.8e-08 0.0 
6.1a-07 3.9e-09 0.0 2.6e-07 1.7e-09 0.0 
1.1e-06 7.de-(l9 0.0 4.7e-07 3.0e-09 0.0 
1.2e-06 7.4e-09 0.0 5.0e-07 3.2e-09 0.0 
7.4C-07 4.7e-09 0.0 3.2e-07 2.0e-09 0.0 
7.4e-06 4.7e-08 0.0 3.2e-06 2.0e-08 0.0 

8.Se-06 1.6e-06 0.0 3.Ae-06 6.9e-07 0.0 
2.9e-05 5.6e-06 0.0 1.3e-05 2.4e-06 0.0 
A.1e-08 1.2e-08 0.0 2.6a-08 5.0e-09 0.0 
5.Ae-05 l.ls-05 0.0 2.4e-0S 4.6e-06 0.0 
5.9e-07 l.le-07 0.0 2.5e-07 4.8e-08 0.0 
7.6e-07 1.4e-07 0.0 3.2e-07 6.2eTa8 0.0 
1.6e-04 3.1e-05 0.0 7.1e-05 1.3e-05 0.0 

Notes: 

1. Absorbed doses were calculsted for dermal contact with the medius, and intakes were calculated for ingestion 
of the medium. 

2. For noncercinogcnic effects, the chromic daily intake (COD is averaged over the exposure period; whereas for 
carcihogmic effects, the CDI is averaged over a lifetime (i.e.., 70 years). Therefore, the difference between 
the Cbi for noncarcinogenic vs. carcihdgmic effects is due to the different methods of time weighting used to 
estiimte the value. 

[Woodstock.2020.RA]FF-I.wZO 
10/15/91 
JAH/Jah/TB/MUK 



Table H-U 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodatock Landfill NPL Site Rcoiedlal Investigation 
Woodstock, Illinois 

Hedlun: Anblent Air 
Source Area: Landfill Gas 

Population: 
Land Use: 

On-site Resident 
Future Land ifsa Scenario 

NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d) 
CHEMICAL OF POTENTIAL 

NONCARCINOGENS (mg/kg-d) 

CONCERN 
Inheletlon Inheletlon 

VOLATILES 

Chldroethsne 1.4e-05 6.1e-06 
Beniene 8.2e-06 3.5e-06 
Toluene 5.7e-06 2.«e-06 

Chlorobenxene 6.5e-0A 2.Be-06 
Ethylbenxene 1.6e-0S 6.7e-06 

Xylenes (mixed) 2.2e-0S 9.5e^06 
Freon 6.3e-0A 2.7e-06 

A-Ethyl Toluene 9.1e-06 3.9e-06 
1,3,5-TrImethylbenxene 4.0e-06 1.7e-06 
1-,2,A-trlmethylbeniene 1.Be-05 7.Be-06 

(a) Values iwt evalleble for Freon-1U, dichlorodlfluoroethane used. 
(b) Values for ethyl toluene not available, toluene used Insteed. 
(c) Vslues for trinethylbenzene not evelleble, toluaiM used Insteed. 

Notes: 

1. Absorbed doses were calculstad for densal contest with the SKdlus, end Intekes were calculated for Ingestion 
Of the swdlun. 

2. For noncarclnogenic effects, the chromic dally Intake (CDI) Is averaged over the exposure period; whereas for 
carcinogenic effects, the CDI Is averaged over a lifetime (I.e., 70 years). Therefore, the difference between 
the CDI for noncarclnogenic vs. carcinogenic effects la due to the different methods of time weighting used to 
Mtlmate the vslue. 

(woodstock.2020.RAlFG-l.w20 
10/31/91 
jfAH/Jsh/TB/NUC 



CHEMICAL OF POTENTIAL 
CONCERN 

lENIVOLATILES 

A-ChloroanUln> . 
DinethylphthaUte 

Meranthr«w 
OI-n-fauty(|Athalat« 

Fluorantheiw 
Pyrene 

iutylbeniylplithatata 
•ahie(a)anthracana 

Chrvaena 
•anzo(b)fluoranthene 
•enzo(k)f(ubranthena 

Benzo(a)pyrana 
ldeno(1,2.3-cd)pyrena 
Dibenz(a,h)anthracaha 
ienze(g,h,:| )paryiena 

Total Carclnoganic PAHa 

METALS 

Table M-15 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodatock Landfill NPL Site RcoMdial Inveatioatfon 
Woodstock, Illinois 

Mediun: Surface Soil Population: On-site Resident 
Source Area: Landfill Land Use: Future Use Scenario 

NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d) 

Dermal Contact Ingestion lidialatidn Dermal Contact Ingestion Irtialation 

3.1e-Q6 3.5e-07 0.0 1.3e-06 1.5e-07 0.0 
1.Se-06 1.8e-07 0.0 6.69^07 7.5e-08 0.0 
1.2e-06 1.4e-07 0.0 S.2e-07 S.9e-08 0.0 
3.7e-06 4.2e-07 0.0 1.6e-06 1.8e-07 0.0 
3.«e-06 S.9e-07 0.0 1.4a-06 1.7e-07 0.0 
4.0e-06 4.6e-d7 0.0 1.7e-06 2.0a-07 0.0 
A.He-Od S.1e-07 0.0 1.9e-06 2.2e-07 0.0 
2.Se-06 2.ae-07 0.0 1.1e-06 1.2e-07 0.0 
2.8e-06 3.2e-07 0.0 1.2a-06 1.4a-07 0.0 
1.1e-d5 1.2e-06 0.0 4.5e-06 5.2e-07 0.0 
l.le-OS 1.2e-06 0.0 4.5a-06 S.2e-07 0.0 
2.6e-06 3.0e-07 0.0 1.1e-06 1.3e-07 0.0 
1.5e-06 1.8e-07 0.0 6.6e-07 7.5e-08 0.0 
7.«e-07 a.4e-08 0.0 3.2e-07 3.fte-08 0.0 
1.7e-06 1.9e-07 0.0 7.2e-07 B.3e-08 0.0 
3.ie-0S 3.6e^06 0.0 1.3e-05 1.Se-06 0.0 

Arsenic 2.6e-06 9.0e-06 0.0 1.1e-06 3.8e-06 0.0 
Barium 2.1e-04 7.2e^04 0.0 9.0e-0S 3.1e-04 0.0 

Cadniun (food/soil) 1.2e-06 4.0e^06 0.0 5.0e-07 1.7e-06 0.0 
ChrcmiuB VI 3.8e-0S 1.3e-04 0.0 1.6e-05 5.6e-05 0.0 
Copper 3.0e-04 1.de-03 0.0 1.3e-04 4.4e-04 0.0 
Mercury 1.1e-06 3.9e-06 0.0 4.8e-07 1.7e-04 . O.O 
Nickel 2.6e-05 9.0e-0S 0.0 1.1e-05 3.9e-()5 0.0 
Silver 5.3e-06 1.8e-0S O.O 2.3C-06 7.7e-06 0.0 
Zinc 3.5e-04 1.2e-03 0.0 1.5e-04 5.2e-04 0.0 

Notes: 
1. Absorbed doses were calculated for dermal contact uith the mediin, and intakes were calculated for irwestion 

of the isediui. 

2. For noncarcinogenic effects, the chromic daily intake (CDI) is averaged over the exposure period; uheress for 
carcinogenic effects, the CDI is averaged over a lifetime (i.e., 70 years). Therefore, the difference between 
(he CDI for noncarcihOgimic vs. carcinogenic effects is due to the different smthods of time ueightii^ used to 
estimate the value. 

[uoodsfock.2020.RA]FH-I.u20 
10/15/91 
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Table H-16 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodstock Landfill NPL Site Ronedial Inveatfgatlon 
Uoedatock. Illfnofa 

Hediui: Vegetablca 
Source Area: Landfill Surface Soil 

Populetion: 
Land Uae: 

On-site Reaident 
Future Uae Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

SEMIVOLATILES 

4-Chloroaniline 
Dinethyl^thalate 
Phenanthrane 

Di-n-butylphthalata 
Fluoranthane 

DutyIbenzylphthalate 
Benzola)anthracene 

Chryacne 
Benzo(b)fluoranthcna 
Benzo(k}fluoranthena 

Bcnzo(a)pyrena 
Ideno(1,2,3-cd)pyrane 
Dibenz(a,h)anthracene 
Banzolg.h.i)perylcne 

Total Carcinogenic PAHa 

METALB 

Bariun 
Cadiiin (food/aoil) 

ChroniuR VI 
Copper 
Mercury 
Nickel 
Silver 
Zinc 

1. Ateorbed dosea were calculated for dermal contact with the mediun, and intakea were calculated for ingeation 
of the mediun. 

2. For noncarcioogenic effecta, the chromic daily intake (CDI) ia averaged over the expoaure period; uhereaa for 
carcinogenic effecta, the CDI ia averaged over a lifetime (i.e., 70 yeara). Therefore, the difference between 
the CDI for nencarcinogenic va. carcinogenic effecta ia due to the different methoda of tima weighting used to 
estimate the velue. 

(woodatock.2020.RA]FI-I.w20 
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O.Oe+00 2.5e-02 O.OefOO O.OeMK) 
O.Oe+00 1.Ae-04 O.Oe^OO 0.0e*00 
0.0e«00 5.8e-0S 0.0e«00 O.Oe+00 
0.0e*00 2.2e-02 O.Oe^OO O.Oe^OO 
0.0e«00 2.1e-05 O.OefOO O.Oe+00 
0.0e«00 3.8e-03 O.Oe^OO O.Oe^OO 
O.Oe^OO 6.1e-0« i O.Oe^OO O.Oe^OO 
O.Oe+00 1.2e-02 0.0e«00 0.0e«00 

1.1e-02 
5.9e-05 
2.5e-05 
9.Se-03 
8.9e-06 
1.Ae-03 
2.6e-04 
5.3e-03 

NONCARCINOGENS (nB/kg-d) CARCINOGENS (mg/kg-d) 

Dermal Contact InBeation Inheletion Dermal Contact Ingestion Inhalation 

O.OeeOO 2.8e-06 O.OeeOO O.OeeOO 1.2e-06 O.OeHM) 
O.OeeOO 1.4e-06 O.OetOO O.OeeOO A.Oe-07 0.0e*00 
O.Oe^OO l.le-OA O.OeeOO O.OetOO 4.7e-07 0i0e«00 
O.Oe^OO 3.3e-0A O.OeeOO 0.0e«00 1.4e-0A O.OeHW 
0.0e«00 3.1e-0A O.Oe+OO 0.0e«00 1.3e-0A 0.0e*00 
O.Oe^OO 3.Ae-0A o.oemo O.Oe^OO 1.6e-06 0.0e*00 
0.0e«00 «.Oe-OA O.Oe^O 0.0e«00 1.7e-06 O.OeHM) 
0.0e«00 2.2e-0A O.Oe^OO D.0a«00 9.5e-07 0.0e«00 
0.De*00 2.5e-0A O.OetOO O.De+00 1.1e-06 0.0e*00 
O.Oe^OO 9.6e-06 O.Oe+00 O.Oe+00 4.1a-06 0^0e*00 
O.De^OO 9.6e-06 O.OetOO O.Oe^OO 4.1a-06 O.OeeOO 
0.0e«00 2.4e-06 O.OeHIO O.Oe^OO 1.0e-06 0;.0e«00 
O.0e«00 1.«e-06 O.Oe^OO O.Oe^OO A.Oa-07 O.OetOO 
0.0e«00 6.7e-07 0.0e*00 0.0a«00 2.9e-07 0.0e«00 
O.Oe^OO 1.5e-06 O.Oe^OO 0.0e*00 6.6e-07 O.Oe+00 
O.De+00 2.8e-0S O.Oe+00 0.0e«00 1.2e-0S 0.0e«00 

0.0e*00 
0.0e»00 
O.OeHIO 
0.0e«00 
O.Oe+00 
0.0e:»00 
0.0e«00 
O.OeeOO 



CHEMICAL OF POTENTIAL 
CONCERN 

Table H-17 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Woodstock Landfill NPL Site Rcaiedial InveatlBatlon 
Woodstock, Illinois 

Medius: Leschste as Groundwater 
Source Area: Landfill 

NONCARCINOGENS (RB/kB-d) 

Population: 
Land Use: 

On-site resident 
Future Use Scenario 

Denaal Contact Ingestion Inhalation 

9.5e-0S 
9.2e-06 
1.2e-05 
4.8e-d5 
4.7e-dB 

1.2e-0B 
1.0e-06 
8.0e-06 
S.Oe-06 
4.4e-07 

S.2e-04 
4.6e-04 
6.SC-0S 
2.6s-d4 
2.6e-04 

2.Ae-Q4 
6.5e-05 
1.8e-0S 
1.1e-03 
9.8e-dS 

2.2a-d4 
2.de-d4 
2.8e-dS 
1.1e-d4 
1.1t-d4 

6.2e-d5 
1.6e-d5 
4.2c-d4 
2.7e-d4 
2.3e-d5 

CARCINOGENS (HB/kB-d) 

Denaal Contact Ingeation Inhalation 

4.1e-dS 
3.9e-dA 
S.1e-d6 
2.de-dS 
2.de-d6 

5.1e-d7 
4.4a-d7 
3.4e-d6 
2.1e-d6 
1.9e-d7 

2.2e-d4 
2.de^d4 
2.8e-dS 
1.1e-d4 
1.1e-d4 

1.1o-d4 
2.8c-dS 
7.5e-d4 
4.7e-04 
4.2a-d5 

9^6e^dS 
8.4e-d5 
1.2e-d5 
4.8e-d5 
4.8e-d5 

2.7e-d5 
6.7erdit 
1.8e-d4 
1.1e-d4 
l.de-dS 

VOLAfUK 

1,2-Oichloroethene (trans) 
Benzana 
Toluene 

Chlorobenzene 
Xylenes (•ixed) 

BEMIVDLATILEB 

I.ATpichlorobeniene 
4-Hetiiytphenol 
Benzoic Acid 
Naphthalene 

Pentachlofophenol 

METALS 

Antimony 
Arsenic 
Bariue 

Berylliua 
Cadnitn (water) 

Chrcniiun VI 
Cobalt 
CopMr 
Lead 

Manganese 
Mercury 
Nickel 

SeieniuB 
silver 
Thalliun 
Vanadiun 
Zinc 
Cyanide 

Notes: 
1. Absorbed doses were calculated for dermal contact with the medium, and intakes were calculated for ingestion of the mediui. 

2. For noncarcinogenic effects, the chromic daily intake (CDI) is averaged over the exposure period; whereas for carcinogenic effects, the CDI 
is averaged over a lifetime (i.e., 70 years). Therefore, the difference between the CDI for carcinogenic vs. carcinogenic effects is due to 
the different methods of time weighting used to eatimate the value. 

(woodstock.2020.RAlFJ-I.w20 
1d/i5M 
JAN/Jah/TB/MWK 

2.7e-d6 9.8e-d4 d.deedd l.le-dA 4.2e-d4 d.detdd 
9.de-d8 3.3e-d3 d.de*dd 3.9e-d6 1.4e-d3 d.detdd 
9.Ae-d4 3.Se-d1 d.detdd 4.1e-d4 1.5e-d1 d.detdd 
2.1e-d6 7.6e'd4 d.de«dd 8.9e-d7 3.3e-d4 d.detOO 
2.9e-05 1.1e-02 d.de*dd 1.3e-d5 4.6e-d3 d.detOd 
1.7e-d4 4.6e-d2 d.de^ 7.4e-d5 2.de-d2 d.detOd 
4.8e-d5 1.8e-d2 d.de«dd 2.1e-dS 7.6e-d3 d.detdd 
9.Ae-d4 3.Se-d1 I!;S:S 4.1e^d4 I.Se-dl d.detOd 
1.8e-d3 5.9e-d1 I!;S:S 6.8e-d4 2.5e-d1 d.detOd 
2.8e-d3 1.de»0d d^de«dd 1.2e-d3 4.3e-d1 d.detdd 
5.de-d7 1.9e-04 d.deedd 2.2e-d7 7.9e-d5 d.detOd 
1.3e-03 4.9e-d1 d.de*dd 5.7e-d4 2.1e-d1 d.detdd 
1.8e-06 6.7e-04 d.detdd 7.8e-d7 2.9s-d4 d.detdd 
S.le^OA 1.9e-03 d.detdd 2.2e-d6 8.1e-d4 d.detdd 
1.4Vd6 3.de^04 d.detOd 5.8e-d7 2.1e-d4 d.detdd 
1.2e-d4 4.3e-02 O.detOd 5.de-d5 1.8e-d2 d.detdd 
1.6e-d2 6.0e+00 d.detOd 7.0e-d3 2.6et0d d.detdd 
5.3e-06 2.0e-03 d.detdd 2.3c-d6 8.4e-d4 d.detOd 



Table N-18 

CHRONIC DAILV INTAKE AND ABSORBED DOSE ESTIMATES 

Uoedstock Landfill NPL Site Renedlat InveatlBatlon 
Uoodatock, llllnola 

Medium: Surface Water 
Source Area: Klalwaukee Creek 

Population: 
Land Uae: 

On-Slta realdent 
Future Uae Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (MB/kB-d) 

DehMl Contact Inoeatlon Inhalation 

METALS 

Barlui 
Zinc 

9.8a-0A 
2.4e-05 

2.0a-06 
S.Oe-06 

0.0 
0.0 

CARCINOGENS (ng/kfl-d) 

Dermal Contact Ingeatlon Inhalation 

«.2e-06 
1.0e-05 

8.8e-07 
2.2e-06 

0.0 
0.0 

Notea: 

1. Abeorbed doaee uere calculated for dermal contact with the medlua, and Intakea were calculated for Inoeatlon 
of the medlua. 

2. For noncarclnogenlc effecta, the chronic dally Intake (CDI) la averagad over the eapMure period; whereaa for 
carcinogenic effecta, the CDI la averaged over a lifetime (I.e., 70 yeara). Therefore, the difference between 
the CDl for noncarclrwgenic va. carcinogenic effecta la due to the different methoda of time weighting uaed to 
catlmate the value. 

Iwoediteck.2020.RA]FK-I.w20 
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Table N-19 

CHRONIC DAILY INTAKE AND ABtORBEO DOSE ESTIMATES 

Woodstock Landfill HPL Site Randlal Investigation 
Woodstock, Illinois 

Nedlin: Surface Water 
Source Area: Watlanda 

Pojpulatlon: 
Land Use: 

On-Slta resident 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (mg/kg-d) 

METALS 

Arsenic 
Barlua 
Cmr 
Lead 

Manganesa 
Nickel 
Zinc 

Dermal Contact Ingestion Inhalation 

3.Ze-07 
2.9a-05 
1.9e-06 
7.de-07 
8^Sa-dS 
1.9e-6S 
3.5e-0S 

«.7a-08 
6.2e-06 
3.9e-d7 
1.Se-d7 
1.8e-dS 
3.9a-d6 
7.4a-d6 

CARCINOGENS (mg/kg-d) 

Dermal Contact Ingestion Inhalation 

1.4e-d7 
1.3e-dS 
8.de-d7 
3.de-d7 
3.6e-d5 
8.de-d6 
1.Se-d5 

2.9e-d8 
2.7e-d6 
1.7e-d7 
8.3a-d8 
7.7a-d6 
1.7e-d6 
3.2e-d6 

Notes: 

1. Absorbed doses uere calculated for dermal contact with the medlua. end Intekea uere calculated for Ingestion 
of the medium. 

2. For noncarclnpgenlc effects, the chromic daily Intake (CDI) la averagad over the eapoeure period; lihereea for 
carcinogenic effects, the CDI la averaged over a lifetime (I.e., 7d yeara). Therefore, the difference betueen 
the CDI for noncarclhoganic Vs. carelnbgenlc effects Is due to the different methods of tliae uelghtlng used to 
estimate the value. 

(tioodstock.2d2d.RA] FL-I .u2d 
Id/15/91 
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Table H-20 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodstock Landfill NPL Site Raaiedial Inveatfgation 
Uoodatock, Illinois 

Hediua: Sedinent 
Source Area: Kichiiaukee Creek 

Population: 
Land-Use: 

On*Site resident 
Future Use teenerio 

CHENICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (nB/kg-d) CARCINOGENS (mg/kg-d) 

Dcrtnal Contact Ingestion 

METALS 

ChrcmiuB VI 

Nickel 
Zinc 

6.«e-06 
I.Oe-04 
1.De-OS 
1.8e-04 

1.2e-06 
2.0e-05 
1.9e-06 
3.4e-D5 

Inhalation 

0.0 
0.0 
0.0 
0.0 

Demi Contact Ingestion Inhalation 

2.7e-06 
4.4e-05 
4.3e-06 
7.7e-05 

S.2e-07 
8.4e-06 
8.2e-07 
1.5e-0S 

0.0 
0.0 
0.0 
0.0 

Notes: 

1. Absorbed doses uera calculsted for deml contact uith the nediua, and intakaa Here calculated for ingestion 
of the aediuHi. 

2. For noncsrciragenic effects, the chronic daily intake (CDI) is averaged over the exposure period; Hhereaa for 
carcinogenic effects, the CDI is sveraged over a lifatima (i.e., 70 years). Therefore, the difference between 
the CDI for noncarcinogenic vs. csrcinogenic offsets is due to the different nathods of tine waightii^g used to 
estinate the value. 

(HOodstock.2020.RA]FN-I.H20 
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Table N-21 

CHRONIC PAILT IHTW AND ARSORBED DOSE ESTIMATES 

Uoodstock Landfill NPl Site Ranedfal liweatfgatfon 
Uoodatock, lUlnoia 

Nedlun: Scdinent 
Source Area: Uetanda 

Papulation: 
Land Use: 

On-Slta rcaldent 
Future Uio Sconarlo 

CHEMICAL OF POTENTIAL 
CONCERN 

VOUTILES 

2-iutanena 
toluene 

SEMIVOLATILES 

Phenol 
1,2-D1 ch t orobenzene 
A-Methylphenoi 
Benzoic Add 
Flubranthene 

b1a(2-athylhexyl)phthalate 

METALS 

Chromlue VI 
Copper 
Mercury 
Nickel 

SielenluB 
thalliui 
Zinc 

NONCARCINOGENS (nB/kB*d) 

Deneal Contact Ingestion Inhalation 

CARCINOGENS (eg/kg-d) 

Demal Contact Ingeetlon Inhalation 

2.3e-07 1.Se-09 0.0 9.9e-0B 6.Se-10 0.0 
1.Ae-06 9.0e-09 0.0 6.0e-07 3.ae-09 0.0 

1.7e-D5 1.1e-07 0.0 7.2e-0A 4.6e-08 0.0 
1.5e-06 9.8e-09 0.0 6.6e-07 4.2e-09 0.0 
2.8e-06 1.8e-08 0.0 1.2e-06 7.5e-09 0.0 
2.9e-06 1.90-08 0.0 1.2e-06 7.9e-09 0.0 
1.8e-06 1.2e-08 0.0 7.9e-07 S.Oe-09 0.0 
1.8e.-0S 1.2e-07 0.0 7.9e-06 5.0e-08 0.0 

2.1e^05 4.0e-06 0.0 9.1e-0A 1.7e-06 0.0 
7.4e-05 1.4e-05 0.0 3.2e-05 6.0er06 0.0 
1.5e-07 2.9e-08 0.0 6.6e-00 1.3e-0B 0.0 
1.4e-04 2.7e-05 0.0 6.0e-05 1.1e-05 0.0 
1.5e-0A 2.8e-07 0.0 6.4e-07 1.2C-07 0.0 
1.9e-06 3.6e-07 0.0 8.1e-07 1.5e-07 0.0 
4.1e-04 7.9e-05 0.0 1.8e-04 3.4e-05 0.0 

Notes: 

1. Absorbed doses were calculated for denial contact with the sadlus, and Intakes were calculated for Ingeatlon 
of the mediua. 

2. For noncarclnogenic effects, the chronic dally Intake (CDI) Is averaged over the exposure period;.whereas for 
carcinogenic effects, the CDI Is averaged over a Ufetlna (I.e., 70 years). Therefore, the difference between 
the CDI for noncarclnogenic vs. CerclnOgenlc effects Is due to the different sathods of time weighting used to 
estimate the value. 

twoodstock.2020.RA]FN-I.w20 
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Table N-22 

CHRONIC OAILT INTAKE AND ABSORBED DOSE ESTIMATES 

Woodstock Landfill NPL Site Reaedial Investisation 
Woodstock, Illinois 

Nediun: Indoor Air 
Source Area: Landfill Gas 

Population: 
Land Use: 

On-site Resident 
Future Land Use Scenario 

CHEMICAL OF POTENTIAL 
ImCERN 

NONCARCIMOGENS (ng/kg-d) CARCINOGENS (mg/kg-d) 

Inhalation Inhalation 

VOLATILES 

Chloroethsna 
Benishe 
Toluene 

Chlorobenxcne 
Ethylbenzene 
Xylenes (•ixsd) 

Fredn 
4-Ethyl Toluene 

1,3,5-Triiiethylbenzene 
1^2,4-Trinethylbenzene 

8.2C-03 
4.7e-03 
3.3e-03 
3.7e-03 
8.9e-03 
1.3e-02 
3.«e-03 
S.2e-03 
2.3e-03 
1.0e-02 

3.5e-03 
2.0e-03 
1.4e-03 
1.6e-03 
3.8e-03 
S.4e-03 
1.«e-03 
2.2e-03 
9.8e-04 
4.Se-03 

(a) Valuas not availabla for Freon-IU, dichlorodifluoroethana used. 
(b) Values for ethyl toluene not available, toluene used instead. 
(c) Values for triswthylbeniene not available, toluene used instead. 

Notes: 

1. Absorbed doses were calculated for dense I contact with the tiediuR, and iirtakes were calculated for ingestion 
bf the medlua. 

2. For noncarcinogenic affects, the chroeiic daily intaka (CDI) is averaged over the exposure period; whereas for 
carcinogenic effects, the CDI is averaged over a lifetlne (i.e., 70 years). Therefore, the difference between 
the CDI for noncarcinogenic vs. carcinogenic effects is due to the different methods of tine weighting used to 
estimate the value. 

(woodstock.2020.RA]FS-I.w20 
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Table N-23 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodstock Landfill NPL Sita Remedial Invaatlgatlen 
Woodstock, Illinois 

Nedlim: Aifclent Air 
Source Area: Landfill Gas 

Population: 
Land Use: 

Off-Site Resident 
Future Lend Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

HONCARCINOGENS (mB/kS-d) 

Inhalation 

CARCINOGENS (OB/kg-d) 

Inhalation 

VDLATILES 

Chloroethane 
Bcniena 
Toluene 

Chlorobensehe 
Ethylbeniene 
Xylenes (nlx^) 

Frepn 
4-Ethyl Toluene 

1,3.5-TrlfflSthylbenxene 
1,2,4-Trlmsthylbentehe 

1.4e-05 
e.2e-06 
S.7e-06 
A.5e-06 
1.te-05 
2.2e-05 
A.3e-06 
9.1e-06 
4.0e-06 
1.8e-05 

6.1e-0B 
3.5e-06 
2.4e-0A 
2.8e-0A 
6.7e-06 
9.Se-06 
2.7e-06 
3.9e-06 
1.7e-0A 
7.ae-06 

(a) Values not available for Freon-114, dichlorodlfluoroethane used. 
(b) Valuaa for ethyl toluene not available, toluene used Instead. 
(c) Values for trimethylbenzena iwt svallable. toluene used Instead. 

Notes: 

1. Absorbed doses were calculated for dernal contact with the medlus, and Intakes Mere calculated for Ingestion 
of the smdfiis. 

2. For noncarcihogenlc effects, the chromic dally Intake (CDI) Is sversged over the exposure period; uheress for 
carcinogenic effects, the CDI Is averaged over a lifetime (I.e., 70 years). Therefore, the difference betMeen 
the Col for noncarclnogenic vs. carcinogenic effects Is due to the dlffercht methods of time Melghting used to 
estlmste the value. 

[Haodstock.2a20.RA]FO-I.H20 
10/31/9 SI/91 
JAH/JSh/TB/MUK 



Table N-24 

CHRONIC DAILY INTAKE AND ABSORBB) DOSE ESTINATES 

Woodstock Landfill NPL Site Renedfal Investigation 
Woodstock, Illinois 

Mediun: Groundwater 
Source Area: Upper Aquifer 

Population: 
Land Use: 

Off-Site resident 
Future Use Scenario 

NONCARCINOGENS (ng/kg-d) CARCINOGENS (mg/kg-d) 
CHEMICAL OF POTENTIAL 

CONCERN 
Demal Contact Ingestion Inhalation Dermal Contact Ingestion Inhalation 

VOLATILES 

Vinyl chloride 1.3e-04 6.8e-04 2.9e-04 5.4e-0S 2.9e-04 1.3e-04 
Acetone 3.0e-05 1.6e-04 7.0e-0S 1.3e-D5 7.0e-D5 3.0e-05 

1,2^Dichloroethene (trans) 1.8e-05 9.8e-05 4.2e-0S 7.7e-06 4.2e-0S i;8e-05 
Benzene 2.6e-06 1.3e-04 S.6e-0S 1.1e-06 5.6e-0S 2.4e-(S 

SENIVOLATILES 

bis(2-ethylhexyl)phthslate 8.4e-1D 1.6e-04 3.9e-0S 3.6e-10 7.0e-05 1.7e-D5 

METALS 

Antimony 6.0e-07 2.2e-04 0.0e*00 2.Ae-07 9.Se-05 0.0e«00 
Arsenic 1.7e-06 6.2e-04 0.0e«00 7.3e-07 2.7e-D4 O.De^OO 
Bsriui 4.6e-0S 1.7e-02 0.0e«00 2.0e-DS 7.3e-03 O.OetOO 
Manganese 9.6e-05 3.5e-02 0.0e«00 4.1e-05 1.5e-D2 0.0e«00 
Nickel 4.2e-06 1.5e-03 0.0e«00 r.8e-06 6.5e-04 O.OetOO 
VenadiuB 5.0e-07 1.8e-04 0.0e«00 2.1e-07 7.8e-05 O.OetOO 
Zinc 5.0e-D5 1.8e-02 O.Oe^O 2.1e-DS 7.9e-03 O.OetOO 
Cyanide 1.2e-D6 4.2e-04 0.0e*00 4.9e-D7 1.8e-04 O.OetOO 

Notes: 

1. Absorbed doses were calculated for dermal contact with the nedius, end intakes were calculated for ingestion 
of the nedius. 

2. For noncercinogenic effects, the chronic dally Intake (CDI) Is averaged ever the esposure parted; whereas for 
carcinogenic effects, the CDI is averaged over a lifetime (i.e., 70 years). Therefore, the difference between 
the CDI for noncercinogenic vs. carcinogenic effects is due to the different nethods of time weighting used to 
estimate the value. 

[woodstock.2020.RA]FP-I.w20 
10/15/91 
JAN/Jah/TB/HUK 



Table N-2S 

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES 

Uoodstock Landfill NPL Site Rcaiedial Inveatigation 
Waedatock, Illinois 

Nediun: Surface Water 
Source Area: Kishwaukee Creek 

Population: 
Land Use: 

Off-Site resident 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

METALS 

Bariua 
Zinc 

NONCARCINdGENS (HV/kg-d) 

DerMl Contact Ingestion 

9.8e-0A 
Z.Ao^OS 

4.1e-0A 
1.0e-05 

Inhalation 

0.0 
0.0 

CARCINOGENS (ng/kg-d) 

Demal Contact Ingeetion Inhalation 

4.2e-06 
1.0e-05 

1.8e-06 
4.3a-Q6 

0.0 
0.0 

Notes: 

1. Absorbed doaao were calculated for demal contact uith the nediun. and Intakes were calculated for ingestion 
of the nediun. 

2. For noncarcinogenic affects, the chronic dsily intake (CDI) is averaged ever the exposure period; whereas for 
carcirfoganle affects, the CDI is avsrsged over a lifetina (i.e., 70 years). Therefore, the difference between 
the CDI for hohcareihogenic vs. cafcinogsnic effects is due to the different nethods of tine weighting used to 
cstinste the value. 

[uoodatock.2020.RA]FD-I.w20 
10/15/91 
JAH/Jah/TB/MUK 



Table N-26 

CHRONIC OAILT INTAKE AND ABSOMED DOSE ESTIMATES 

Woodstock Landfill NPL Site Remedial investioation 
Woodstock, Illinois 

Hediua: Sediment 
Source Area: Kishuaukee Creek 

Population: 
Land Use: 

Off-Site resident 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d) 

Dermal Contact Ingestion Inhalation Dermal Contact Ingestion Inhalation 

METALS 

Chromium VI 6.«e-06 2.Ae-06 0.0 2.7e-06 1.0e-06 0.0 
Manganese 1.0e-04 3.9e-05 0.0 A.Ae-OS 1.7e-05 o.b 
Nickel 1.0e-05 3.8e-06 0.0 A.3e-06 1.6e-06 0.0 
Zinc 1.8e-0A 6.9e-0S 0.0 7.7e-05 2.9e-05 0.0 

Notes: 

1. Absorbed doses were calculated for dermal contact uith the mediui, and intakes uere calculated for ingestion 
of the mediun. 

2. For noncercinogenic effects, the chromic daily intake (GDI) is averaged over the exposure period; Hhereas for 
carcinogenic effects, the CDI is averaged over e lifetime (i.e., 70 years). Therefore, the difference between 
the CDI for noncercinogenic vs. carcinogenic effects is due to the different methods of time weighting used to 
estimate the value. 

(woodstock.2020.RA]FR-I.w20 
10/15/91 
JAH/jah/TS/MUK 
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APPENDIX N 

MODELING OF VOLATILE ORGANIC EMISSIONS FROM 
LANDFILL GAS 

WOODSTOCK LANDnLL RI/FS SITE 

Volatile organic compounds present in landfill gas at the Woodstock Landfill Site may 
travel to the surface and be emitted to the atmosphere causing contamination of air at 
the Site. The extent of this contamination was evaluated by modeling emissions of 
VOCs contained in landfill gas based on Site conditions. The following is a discussion 
of the models used to assess chemical emissions from the Site and their dispersion to 
potential receptors located off-Site. 

COMPOUND-SPECIFIC MODELED EMISSION RATE 
The modeled impact for each pollutant was estimated using the modified Thibodeaux 
model for landfills with internal gas generation, presented in Superfund Exposure 
Assessment Manual (SEAM), U.S.EPA/540/1-88/001, Section 23.1.2(2). This model 
provides a means of conservatively estimating emissions from the available Site specific 
data. 

The biological generation of landfill gas creates an upward movement, or convective 
sweep, of contaminants present in the soil vapor phase. This convective sweep greatly 
accelerates the upward migration and subsequent release of contaminants to the 
atmosphere. Contributions from soil and gas diffusion are considered insignificant 
compared to the convective sweep effect of this biogas generation. Results from this 
model closely approximate those generated using the original Thibodeaux model that 
included contributions from these other sources. 

The accuracy of the model output is limited by the accurate of the assumed value for 
the mean landfill gas velocity in the soil pore spaces. For example^ the effect of soil 
moisture on landfill gas velocity is not accounted for, and may limit the accuracy of the 
model in predicting emissions of soluble gases. This model assumed dry conditions at 
the Site. If moist or wet conditions occur over most of the year, this model 
con$ervatively over estimates chemical emissions of water soluble chemicals. 
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The following equation is used to estimate compound-specific emission rates: 

Ei=Ci-Vy 

where: 

Ej = Emission rate of compound i (ug/m^-sec) 

Q = Concentration of compound i in the soil pore spaces (ug/m^) 

Vy = Mean landfill gas velocity in the soil pore spaces (m/sec) 

Ci, the concentration of compound i in the soil pore spaces, u taken to be fiie maximum 
detected concentration of compound i, from the November 1990 landfill gas sampling 
roimd. Analytical results were reported as part-per-billion, volume to volume (ppb v/v or 
ppbv). These results were converted to units of ug/m^ (w/v) using the following formula, 
presented in the SOP for the determination of VOCs in Ambient Air (Woodstock QAPP, 
Aprfl 1990, Appendix F, page 18 of 21): 

Q » MWi_ - ng/L 
245 

where: 
Ci = concentration of compound i in landfill gas (ppb v/v) 
MWi = molecular weight of compound 1 

Results in ng/L are then Converted to ug/m^ as follows: 

(ng/L) • (1 ug / 1000 ng) • (1000 L / 1 m3) = ug/m3 

Vy, the mean landfill gas velocity in the soil pore spaces, was not determined at the Site. 
The model provides an estimate of landfill gas velocity (i.e., 1.63e-0S lii/sec). This estimate 
was used to model emission for the Site and likely over estimates the Site's actual landfill 
gas emission rate, based on the low (i.e., <2%) gas content measured in leachate 
headwells. 
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This model, as presented in SEAM, includes a expression for the surface area of the 
Landfill. This expression has been dropped from the equation, because the landfill's 
surface area is included in the ISCLT model. The chemical specific emission rates units 
have been appropriately changed to fit the ISCLT model requirements (i.e., ug/m^-sec). 

DISPERSION MODELING 
The Industrial Source Complex Long-Term model (ISCLT) has been used to 
characterize the long-term impacts on ambient air quality surrounding the Woodstock 
Landfill as a result of releases of landfill gas containing VOCs. The ISCLT model was 
developed under the auspices of the U.S. EPA Model version number 90008 was used, 
which is currently promulgated for regulatory purposes. 

Many of the model inputs used were regulatory default options. These options 
generally result in a conservative (i.e., high) estimate of contaminant air concentrations. 
Rural dispersion coefficients were implemented based on the low population density in 
the vicinity of the Site. No adjustment was made to account for minor variations in 
topography, since the landfill surface elevation exceeds that the elevation of most of the 
area surrounding the landfill. 

The ISCLT model requires a statistical summary (STAR format) of hourly 
meteorological data (e.g., wind speed, direction, etc.) as an input. In this study, a 
meteorological data set collected over a five year period (1966-1970) from the National 
Weather Service (NWS) station in Rockford, Illinois was processed into this format. 
Ambient temperatures and mixing heights were averaged over this period for each 
meteorological stability class. The wind instruments at the Roclriord, Illinois NWS 
were located 6.1 meters above the ground surface during the five year period data was 
collected. 

Wind direction was grouped into 16 sectors of 225 degrees each. Wind speeds were 
grouped into classes of speed conforming to the six wind speed classes which are 
defaults of the ISCLT model. Hours during which calm winds were recorded were 
distributed over the two lower wind speed classes by standard methods, and the data set 
was then renormalized. 
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The wind rose (refer to Figure N-l) was drawn combining all stability class data into an 
array by wind speed and direction. It otherwise represents meteorological data used to 
model air impacts at die Site. 

The landfill was modeled as a single, square area source. The landfill was 
approximated as being 1250 feet (381.1 meters) on each side. The northwest comer of 
the square used to represent the landfill was located close (0.55 meters west, 0.55 
meters north) to the origin of the project geophysical grid. This was done to insure the 
symmetry of the receptor grid. The height of the area source was modeled as 0.1 meter 
above ground level. 

The air dispersion model calculates air chemical concentrations at predetermined 
locations which are input into the model. Each location has both an x and y coordinate. 
The X model coordinates (coordinates) represents the direction either east (positive (+) 
X coordinate) or west (negative (-) coordinate) of the landfill, while the y coordinates 
represent the direction either north (postive y (+) coordinate) or south (negative (-) y 
coordinate) of the landfill. These locations are referred to as receptors. Receptors 
were located on a regular grid with 100 meter spacing. This grid was centered on the 
center of the modeled landfill in order to minimize the biasing of impacts due to 
differences in the distance-to-receptor. Since the model will not calculate impacts for 
receptors located within the area source (landfill), these receptors show zero as a 
concentration in the model output (refer to page 7 of Attachment 1). The closest 
receptors are located 9.45 meters from the boundaiy of the modeled landfill. A map of 
the source area (landfill) and receptors is included (refer to Figure N-2). 

The landfill was approrimated by a single square area source to be able to model a unit 
chemical emission rate of 1 ug per meter squared per Sec (1 ug/m^-sec). The modeled 
air chemical concentrations, based on the unit emission rate, at each receptor location 
were output in micrograms per cubic meter (ug/m3)(Refer to page 7 of the Attachment 
1). To calculate the chemical specific air concentration at a receptor location, the unit 
concentration (U^) at the receptor was mulfiplied by the ratio of the chemical specific 
emission rate over the unit einission rate (1 ug/m^-sec). In this way, the concentration 
of each chemical at a receptor location is calculated based on their respective 
concentration in landfill gas. 
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The following is the equation used to calculate chemical specific air concentrations at a 
receptor location. 

Rc(x.y) = Uc(x.y).. -IT-
where: 

Rc (x>y) = concentration for chemical i at the receptor with coordinates x 
and y, (ug/m3) 

Uc (x,y) = Unit concentration at the receptor with coordinates x and y, 
(ug/m^; refer to page 7 of Attachment 1) 

Eu = Unit emission rate (1 ug/m^ - sec) 

Ej = Chemical specific emission rate (ug/nfl - sec; refer to Table N-1). 

These modeled air chemical concentrations were used in the Baseline Risk Assessment 
(BRA) to calculate human health risks associated with inhalation of VOCs.. 

The maximum air quality impacts are to be expected due north of the Landfill center 
(coordinates 190,10) at the landfill boundary. Because this location provides the highest 
unit chemical air concentrations, air impacts in this area were used to calculate the 
chemical specific air concentrations which are utilized in the BRA. . 

60776,27 



Table N-1 

BASELINE EMISSION AND DOUNUIND CONCENTRATION ESTIMATES FOR LANDFILL GAS 

Uoodstock LandfiU NPL Site Remedial Investigation 
Uoodstock, illinois 

COMPOUND 

Chlopoethane 
Benzene 
Toluene 
Chlorobenzene 
E.thylbenzene 
ToteI Xylenes 

Freon 1U rrcun i 
A-Ethyl toluene 
1.S.S-trimethylbenzene 
1,2,4-Trimethylbenzene 

MU Ci Ci Ei Rc 
g/mole ppb v/v ug/nS ug/m2-sec mg/niS 

64 4.70e«02 1.23e»03 2.00e-02 4.41e-0S 
78 2.20e^2; 7.00e«02 1.14e-02 2.51e-05 
92 1.30e«02. 4.8Se»02 7.96e-03 l.7Se-0S 
113 1.20e+02 5.53e«02 9.02e-03 1.99e-05 
106 3.10e«02 1.34e03 2.19e-02 4.82e-05 
106 4.40e«02: 1.90e»03 3.10e-02 6.83e-0S 

171 7.80e«01 5.44et02 8.87e-03 1.95e-0S 
120 1.60e«02: 7.84e«02 1.28e-02 2.81e-05 
120 7.00e«01 3.43e»02 5.S9e-03 1.23e-0S 
120 3.2de«02; 1.57e*03 2.55e-02 S.63e-05 

El » CI • Vy Re • Uc 
uhere uhere 

El • Erniesion rate (ug/m2-sec) Re 
Ci • Concentration of compound i (ug/iiS) Uc 
Vy B iwan landfill gas velocity (1.63e-05 m/sec) 

To convert analytical results from ppbv to ug/aS: 
ppbv • (MW/2*.5)B ng/L 
hg/L * (1 ug / 1000 ng) (1000 L / 1 m3 ) > ug/m5 

Ei modified from the Superfund Exposure Assessment Manual (SEAM), EPA/S40/1-88/001. 
Rc from the Industrial Source Complex Long-Term model (ISCLT), version 90008. 

JAH/Jah/MUK 
[Woodstock.2020] bees.w20 
6/4/91 

* (El / Eu > • Cf 

Ei 
Eu 
Cf 

" ''iTi) 
Receptor concentration (mg/aiS) 
Unit concentration (2.202631 ug/iiS 
coordinates (190,10); due north of Landf... 
Chemical specific emission rate (ug/n2-sec) 
Unit emission rate (1 ug/n2-sec) 
Conversion factor (1 mg/1000 ug) 

Sect. 2.3.2.1(2). 
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WiND SPEED CLASS BOUNDARIES 
(METEKS/SECOND) 

NOTES: 
DIAGRAM OF THE FREQUENCY OF 
OCCURRENCE FOR EACH WIND DIRECTION. 
WIND DIRECTION IS THE DIRECTION 
FROM WHICH THE WIND IS BLOWING. 
EXAMPLE - WIND IS BLOWING FROM THE 
NORTH 6.4 PERCENT OF THE TIME. 

WINDROSE • 
STATION NO. 94822 
ROCKFORD, IL 
PERIOD: 1966-1970 
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lECLT •#*•««••**« iiARIYK; KSEESTCCK, IL LANDFILL - RDCKFDRD, IL lic7 DATA lEii-TO !•*§»•« ?A£E I i>*» 

- iSCLT INPUT DATA -

NUHBER OP SOURCES = t 
NIBIBER OF t AXIS :6R1D SYSTEN POINTS = 13 
NUHBER OF Y AXIS GRID SYSTEH POINTS « 13 
NUHBER OF SPECIAL POINTS > 0 
NUHBER OF SEASONS » 1 
NUHBER OF HIND SPEED CLASSES » 6 
NUHBER OF STASIIITY CLASSES ̂  i 
NUHBER OF NINO DIRECTION CLASSES > 16 
FILE NUHBER OF DATA FILE USED FOR REPORTS « I 
THE iRROGRAH IS RUN IN RURAL NODE 
CONCENTRATION (DEPOSITION) UNITS CONVERSION FACTOR » .tOOOOOOOEfO? 
ACCELERATION OF GRAVITY (HETEPJ/SEC>t2) » 9.000 
HEIGHT OF NEASUREHENT OF HIND SPEED (HETERS) > 6.100 
CORRECTION ANGLE FOR GRID SYSTEH VERSUS DIRECTION DATA NORTH (DEGREES) » .000 
DECAY COEFFICIENT » .OOOOOOOOE^OO 
PROGRAK OPTION SNITCHES « 1. 1, t, 0. 0. 3, 2, 1, 3, 0. 0, 0, 0. 0. 0, 0, 0, 0, 0, 1, 0, 0. 1, 1, 0, 
DISTANCE X AXIS GRID SYSTEH POINTS (HETERS 1= -4l6.00. -310.00, -210.00, -ll6.o4, -lO.OO, 90.00, 

190.00, 290.00, 390.00, 490.00, 396.00, 690.00, 796.00, 
DISTANCE Y AXIS GRID SYSTEH POINTS (fiETERS )» -790.00, -690.00, -590.00, -490.00, -390.00, -290.00, 

-190.00, -90.00, 10.00, 110.00, 210.00, 3l6.00, 4l6.00, 

- AHBIENT AIR TEHPERATURE (DESREES KELVIN? -

STABILITY STABILITY STABILITY STABILITY STABILITY STABILITY 
CATESORY 1 CATEGORY 2 CATESORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

SEASON 1 207.0000 2S7.0000 2S7.0000 2G2.9000 273.8000 278.8090 

- HIXINE LAYER HEIGHT (.HETERS) -

SEASON 1 
HIND SPEED HIND SPEED HIND SPEED HIND SPEED HIND SPEED HIND SPEED 
CATEGORY 1 CATESORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATESORY I .I90300E+04 .190800E+04 .1908008+04 .1908008+04 .190800E+04 .1908008+04 
STABILITY CATEGORY 2 .127200E+04 .1272008+04 .127200E+04 .1272908+04 .127200E+94 .1272008+94 
STABILITY CATEGORY 3 .127200E+04 .1272008+04 .127200E+04 .12720'}£+04 .1272008+04 .127200E+04-
STABILITY CATEGORY 4 .127200E+04 .1272008+04 .1272008+04 .127200E+04 .127200E+04 .1272008+04 
STABILITY CATESORY 3 .1000008+03 .1000008+03 .1000008+03 .1000008+05 .1000008+03 .lOOOOOE+03 
STABILITY CATEGORY 6 .lOOOOOE+OS .1000008+03 .1000008+03 .1000008+05 .1000008+03 .lOOOOOE+05 
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APPENDIX O 

NONCANCER AND CANCER 
HUMAN HEALTH RISK ESTIMATES 



APPENDIX O 
Health Risk Estinate Table Index 

Land Use Receptor Pathway 

Health 
Risk 

Estimates 

Current Trespasser Ambient Air 0-1 
II 

Trespasser 
Surface Soil 0-2 

II n Creek surface Water 0-3 
II If Wetland Surface Water 0-4 
II If Creek Sediment 0-5 
II If Wetland Sediment 0-6 

II Off-Site Resident Ambient Air 0-7 

Future Park User Ambient Air 0-8 
II II Surface Soil 0-9 
II II Creek Surface Water O-IO 
II II Wetland Surface Water 0-11 
It II Creek Sediment 0-12 
II II Wetland Sediment 0-13 

II On-site Resident Ambient Air 0-14 
II II Surface Soil 0-15 
II II Vegetables 0-16 
II II Groundwater (Leachate) 0-17 
II n Creek Surface Water 0-18 
II II Wetland Surface Water 0-19 
It n Creek Sediment 0-20 
II II Wetland Sediment 0-21 
II II Indoor Air 0-22 

II Off-Site Resident Ambient Air 0-23 
II II Groundwater (Aquifer) 0-24 
II II Creek Surface Water 0-25 
II II Creek Sediment 0-26 

[WOODSTOCK.2 020.RA]AAA-Index.W2 0 
J H/jah/MWK 



Table 0-1 

SUHMARY OF HOHCANCER HAZARDS AND CANCER RISKS 

Uoodstock Landfill NPL Site Remedial Inveatigation 
Uoodatock, lllinoie 

Nediue: AeRilent Air 
Source Area: Landfill Gaa 

Population: 
Land Use: 

Traaiiaaaera 
Currant Land Use Scenario 

CHMICAL DP POTENTIAL 
CONCERN 

VOLATILES 

Chloroethane 
Benzene 
Toluene 

Chlorobehzene 
Ethylbenzane 

Xylenes (nixed) 
Freon 

4-rEthyl Toluene 
1,3,5-Trianthylbehzenc 
1.2.4-TriBwthylbenzem 

HAZARD OUOTIEHTS CANCER RISKS 

Totals 

Inhalation X of Total Inhalation X of Total 

7.1e-07 0.2 ND 0 
ND 0.0 4.8e-09 100 

4.0e-07 0.1 ND 0 
I.Be^OA 47.7 ND 0 
7.8e-06 2.0 ND 0 
1.0a-05 2.7 ND 0 
1.8e-04 46.7 ND 0 
6.Se-07 0.2 ND 0 
2.8e-07 0.1 ND 0 
1.30-06 0.3 ND 0 

3.8e-04 lOO.OX 4.8e-09 100.0X 

(a) Toxicity values hot available for FreonrlU, dichlorodlfluoroathane used. 
(b) Toxicity values for ethyl toluene not available, toluene used instead. 
(c) Toxicity values for trinethylbenzene not available, toluene ueed instead. 

A noneancer risk estimate (HO) of flraeter than 1 indicates the potential for nohcancer effects (e.g., liver 
disease) to occur in huiians exposed at en assueed level and duration to a contaminated mediua. A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA's point of departure for Sigwrfund 
sites. 

Hazard c|uotients and cancer risks are uhttless values Nhich reprasent the probability of incurring an 
health effect. These risk values are calculated using the follouing relatiohahips: 

Hazard Quotient B chronic Oaily Intake / Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
suHed to arrive at an expMure pathuay total risk value. The percentage of total risk is also shown for each coeipoird. 

In sane cases; risks were not determined (ND) because reference doses or slope factors were not available. 

[uoodstock.2020.RA]CA-R.w20 
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CHEHICAL OF POTENTIAL 
CONCERN 

SENIVOLATILES 

4-Chloroaniline 
Dimethylphthalate 
Phenanthrene 

Of-n-fautylphthalate 
Fluoranthene 

Pyrene 
Butylbtnzylphthalate 
Benzo(a)anthraccne 

Chrvaene 
Benzo(b)fiuoranthene 
Benzo(k>fluoranthene 

'Baiuo(a)pyrana 
Ideno(1,2.3-cd)pyrene 
Olbenz(a,hianthracene 
Benzo(g,h,i)perylana 

Total Carcinogenic PAHa 

Table 0-2 

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS 

Uoodstock Landfill NPL Site Reawdial Investigation 
Uoodstock, Illinois 

METALS 

Arsenic 
Barium 

Cadniiss (food/soil) 
Chromium VI 

Copper 
Mercury 
Nickel 
Silver 
Zinc 

Medium: Surface Soil Population: Trespasser 
Source Area: Landfill Land Use: Current Use Scenario 

HAZARD QUOTIENTS CANCER RISKS 

Dermal Absorp. Ingestion Total X of Total Dermal Absorp. -Ingestion X of Total 

6.2e-04 4.3e-05 6.6e-04 O.S ND ND ND 0.0 
1.2e-06 8.6e-08 1.3e-06 0.0 ND ND ND 0.0 

to NO O.OeHX 0.0 ND ND ND 0.0 
1.7e-05 2.1e-06 1.9e-0S 0.0 NO ND ND 0.0 
6.8e-05 4.7e-06 7.3e-0S 0.0 Iffi ND ND 0.0 
1.1e-04 7.5e-06 1.2e-04 0.1 ND ND ND 0.0 
1.0e-05 1.3e-06 1.1e-05 0.0 ND ND ND 0.0 

ND ND 0.0e«00 0.0 ND ND ND 0.0 
Nb ND O.Oe^ 0.0 ND ND ND 0.0 
ND Nb O.Oe+00 0.0 Nb NO NO 0.0 
ND ND O.OetOO 0.0 ND ND ND 0.0 
ND ND 0.0e*00 0.0 ND ND ND 0.0 
NO ND O.OeHH) 0.0 ND ND NO 0.0 
Nb ND 0.0e«00 0.0 ND ND NO 0.0 
ND ND O.Oe^OO 0.0 ND ND ND 0.0 
ND NO 0.0e«00 0.0 4.2e-05 2.9e-06 NO 96.9 

3.7e-03 1.5e-02 1.8e-02 12.5 2.9e-b7 1.1e-06 NO 3.1 
2.4e-02 5.1e-03 2.9e-02 20.0 ND ND NO 0.0 
6.8e-03 2.0e-03 8.8e-03 6.0 ND ND Nb 0.0 
6.2e-03 1.3e-02 1.9e-02 13.0 ND ND U) 0.0 

ND ND 0.0e«00 0.0 ND ND NO 0.0 
3.5e-02 2.2e-02 5.8e-D2 39.1 ND ND ND 0.0 
5.3e-03 2.2e-03 7.6e-03 5.1 ND ND ND 0.0 

ND ND O.Oe^ 0.0 ND ND ND 0.0 
2.4e-03 3.0e-03 5.3e-03 3.6 ND ND ND 0.0 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disease) to occur in humans exposed at an assumed level and duration to a contaminated mediua. A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA's point of departure for Si^ierfund 
sites. 



Table 0-3 

SUMHARY OF NONCANCER HAZARDS AND CANCER RISKS 

UboSfstock Landfill NPL Site Renedlal Investigation 
Woodstock. Illinois 

Hedlin: Surface Water 
Source Area: Kishuaukee Creek 

Population: Trespasser 
Land Use: Current Use Scenario 

CHEMICAL OF POTENTIAL 
HAZARD QUOTIENTS CANCER RISKS 

COHCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

METALS 

Berlin 
Zinc 

1.5e-03 
2.20^04 

Z.Se^OS 
2.2e-05 

I.Se^OS 86.5 
2.4e-04 13.5 

ND 
HD 

MP 
ND 

O.Oe^ 
O.Oe^ 

0.0 
0.0 

Totals 1.7e-03 4.7e-05 1.ae-03 100.0 0.0e«00 O.Oe^OO O.OetOO 0.0 

Notes: 

A noncancer risk ntlaate (NO) of greater than 1 indicates the potential for noncancer effacta (e.g., liver 
disease) to occur in humans exposed at an assused level and duration to a cdntiuiinated nedius. A cancer risk 
level of greater than 1.da*06 (i.e., one in a million) is above the U.S. EPA'si point of departure for Superfund 
sites. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient • Chronic Daily Intake / Reference Dose 
Cancer Risk B chronic Daily Intake x Slops Factor 

Hazard quotients and cancer risks are sunnarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk Is also Shown for eaCh compound. 

In some cases risks were not ^termined (HD) because reference doses or slope factors were not available. 

[woodstock.2020.RA]CC-R.wZO 
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Table 0-4 

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investigation 
Woodstock, Illinois 

Medium: Surface Water 
Source Area: Wetland . 

Population: 
Land Use: 

Trespasser 
Current Use Scenario 

HAZARD QUOTIENTS CANCER RISKS 

CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

METALS 

Arsenic I.SerOA 1.9e-04 3.7e-04 5.2 1.4e-08 1.5e-08 2.9e-08 100.0 
Barium 1.4e-03 7.6e-05 1.4e-03 19.9 ND ND O.OetOO 0.0 

. Copper ND ND O.Oe^OO 0.0 ND ND O.OeiOO 0.0 
Lead ND ND O.Oe^OG 0.0 ND ND O.OeKU 0.0 

Manganese 3.4e-03 1.5e-04 3.6e-03 49.8 ND ND 0.0e»00 0.0 
Nickel 1.5e-03 1.7e-D4 1.7e-Q3 23.3 ND ND o.Oemo 0.0 

Zinc 9.4e-05 3.2e-05 1.3e-04 1.7 ND ND O.Oe^ 0.0 

6.6e-03 6.2e-D4 7.2e-03 100.0 1.4e-08 1.5e-08 2.90-08 100.0 

Notes: 

A noncsncer risk estimste (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disesse) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk 
level of greater than I.DerOd (i.e., one in a million) is above the U.S. EPA's point of departure for Superfund 
sites. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake / Reference Dose 
Cancer Risk ^ chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are sumarized for applicable routes of exposure. Values for each route are 
sunned to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (ND) because reference doses or slope factors were not available. 

[woodstock.20Z0.RA]CD-R.wZO 
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Table 0-5 

SUNMARY OF IKMCANOER HAZARDS AND CANCER RISKS 

Woodstock Landfill HPL Site Remedial InvestlDstlon 
Uoo^tock, lUlnola 

Nedliii: Sediment 
Source Area: KIshwaukee Creek 

Foliation: Treepasser 
Land Use: Current Uae Scenario 

CHEHICAL OF POTENTIAL 
HAZARD QUOTIENTS CANCER RISKS 

• CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

HETALS 

Chromiin VI 
Manganese 
Nickel 
Zinc 

1.50-03 
1.5e-02 
3.0e-03 
l.te-03 

1.7e-04 
1.4e-M 
6.8e-05 
1.2e-04 

1.70-03 
1.5e-02 
3.00*03 
1.9e-03 

7.7 
69.9 
13.8 
8.6 6

5
5
5
 

ND 
NO 
ND 
ND 

0.0e»09 
O.OeeOO 
O.OoHIO 
p.0e»00 

0.0 
0.0 
0.0 
0.0 

Totals 2.1e-02 5.1e-04 2.2e-02 100.0 O.OetOO 0.0e400 O.OetOO 0.0 

Notes: 

A noncancer risk, estimate (NQ) of greater then 1 Indicates the potential for nencancer effects (e.g., liver 
disease) to occur In husans exposed at an assuoed level and duration to a contaminated medium. A cancer risk 
level of greater than 1.0e-06 (I.e., one In a million) Is above the U.S. EPA^s point of departure for Superfund 
sites. 

Hazard q^tlents and cancer risks are unltless values uhlch represent the probability of Incurring an adverse 
health effect. These risk values are calculated using the follourng relationships: 

Hazard Quotient • Chronic Dally intake / Reference Dose 
Cancer Risk • Chronic bally Intake x Slope Factor 

Hazard quotients and cancer risks are sunnarlzed for applicable routes of exposure. Values for each route are 
aimed to arrive at an exposure pathway total risk value. The percentage of total risk Is also shown for each compound. 

In some cases risks were not determined (ND) because reference doses or slope factors were not available. 

[woodstock^2020.RA]CE-R.wZO 
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Table 0-6 

SUHHARY OF NONCANCER HAZARDS AND CANCER RISKS 

CHEHICAL OF POTENTIAL 
CONCERN 

Woodstock Landfill NPL Site Remedial Investlsation 
Woodstock, Illinois 

Hediui: Sediment 
Source Area: Wetlands 

HAZARD QUOTIENTS 

Dermal Absorp. Ingestion Total X of Total 

Population: 
Land Use: 

Trespasser 
Current Use Scenario 

CANCER RISKS 

Dermal Absorp. Ingestion Total X of Tbtal 

VOLATILES 

2-Butanone ND ND O.OetOO 0.0 ND ND O.OetOP 0.0 
Toluene 2.9e-06 2.2e-08 2.9e-06 0.0 ND ND O.OetOO 0.0 

SEMIVOLATILES 

Phenol 1.3e-05 B.8e-08 1.3e-05 0.0 ND ND O.OetOO 0.0 
1,2-Dichlorobenzene 1.4e-05 5.3e-08 1.4e-05 0.0 ND Nb O.OetOO 0.0 
4-Hethylphenol ND ND O.OetOO 0.0 ND ND o.detbb 0.0 
Benzoic Acid 3.9e-07 2.3e-09 4.0e-07 0.0 ND ND O.OetOO 0.0 
Fluoranthene 3.7e-05 1.4e-07 3.7e-05 0.0 ND ND O.OetOO 0.0 

bis(2-ethylhexyl)phthalate 1.5e-03 2.9e-06 1.5e-03 0.6 6.0e-08 1.2e-10 6.0e-08 100.0 

NETALS 
Chromium VI 3.4e-03 4.0e-04 3.8e-03 1.4 ND ND O.OetOO 0.0 
Copper ND ND O.OetOO 0.0 ND ND O.OetOO 0.0 
Nercury 4.8e-03 1.7e-04 S.0e-03 1.9 ND ND O.OetOO 0.0 
Nickel 2.iBe-02 6.6e-04 2.9e-02 11.0 ND ND O.OetOO 0.0 

Selenium 1.2e-04 2.8e-0S 1.5e-04 0.1 ND ND O.OetOO 0.0 
Thalliun 2.2e-01 2.5e-03 2.2e-01 83.9 ND ND O.OetOO 0.0 
Zinc 2.8e-03 1.9e-04 3.0e-03 1.1 HO ND O.OetOO 0.0 

Totals 2.6e-01 4.0e-03 2.6e-01 100.0 6.0e-08 1.2e-10 6.0e-08 100.0 
Notes: 
A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noneancer effects (e.g., liver 
disease) to occur in hunans exposed at an assuaed level and duration to a contaminated mediun. A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA's point of departure for Si^rfund sites. 

Hazard quotients and cancer risks are unitless values uhich represent the probability of incurring an adverse 
health effect. These risk values are calculated using the follouing relationships: 

Hazard Quotient > Chronic Daily Intake / Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are sunnarized for applicable routes of exposure. Values for each route are 
sunmed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (ND) because reference doses or slope fectors were not available. 

[wobdstock.2020.RAlCF-R.H20 
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T^le 0-7 

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill HPL Site Renadlal Investigation 
Woodstock, Illinois 

Mediun: Anbient Air 
Source Area: Landfill Gas 

Population: 
Land Use: 

Off-Site Residents 
Current Land Uae Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

VOLATILES 

Chloroethane 
Benzene 
Toluene 

Chlorobenzene 
Ethyltcnzene 
Xylenes (aixed) 

Fredn 
4-Ethyl Toluene 

1(SfS^Trinethylbenzene 
1,2,4-friiiethylbenzene 

HAZARD QUOTIENTS CANCER RISKS 

Totals 

Inhalation X of Total Inhalation X of Total 

S.Oe^OG 0.2 ND 0 
Nb 0.0 1.0e-07 100 

2.8e-06 0.1 ND 0 
1.3e-03 47.7 ND 0 
S.Se^OS 2.0 ND 0 
7.4e-05 2.7 ND 0 
1.3e-QS 46.7 ND 0 
4.6e-06 0.2 ND 0 
2.0a-06 . 0.1 ND 0 
9.2e^06 0.3 ND 0 

2.7e-03 100.0 . 1.0e-07 100.0 

Notes: 

(a) Toxicity values not available for Freon-I.U, dichlorodifluoroethane used. 
(b) Toxicity values for ethyl toluene not available, toluene used instead. 
(c) Toxicity values for triaethylbenzene not svailsble, toluene used instead. 

A noncaneer risk eStioate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disease) to occur in humans exposed at an assuned level and duration to a contaainatied nadius. A cancer risk 
level of greater than 1.de-06 (i.e., one in a siillion) is above the U.S. EPA's point of doMrture for Siserfund 
sites. 

Hazard quotients and cancer risks are unitless values uhich represent the probability of incurring an 
health effect. These risk values are calculated using the following relationshipa: 

Hazard Quotient > Chronic Dally Intake / Refierence Dose 
Cancer Risk >• Chronic Daily intake x Slope Factor 

Hazard quotients and cancer risks are aunnartzed for applicable routes of exposure^ Values for each route are 
sum^ to arrive at an exposure pathuay total risk value. The percentage of total risk is also shown for each coiqxxxd. 

In sone cases risks Were not detemined (ND) because reference doses or slope factors were not available. 

[Woodstock.2020.RA]CG-R.w20 
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Table 0-8 

SUHHAKY OF NONCANCER HAZARDS AHD CANCER RISKS 

Woodstock Landfill HPL Site Remedial Investigation 
Woodstock, Illinois 

Medium: Ambient Air 
Source Area: Landfill Gas 

Population: 
Land Use: 

Park User 
Future Land Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS 

Inhalation X of Total 

CANCER RISKS 

Inhalation X of Total 

VOUTILES 

Chloroethane 
Benzene 
toluene 

dilorobenzene 
Ethylbenzene 
Xylenes (mixed) 

Freon 
4-Ethyl Toluene 

I.S.S^Trimethylbenzene 
1,2,4-Trimethylbenzene 

Totals 

4.8e-07 
NO 

2.7e-07 
1.2e-04 
5.3e-06 
7.1e-06 
1.2e-04 
4.4e-07 
1.9e-07 
8.8e-07 

2.6e-04 

0.2 
0.0 
0.1 
47.7 
2.0 
2.7 

46.7 
0.2 
0.1 
0.3 

100.0X 

NO 
9.7e-09 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

9.7e-09 

0 
100 
0 
0 
0 
0 
0 
0 
0 
0 

100.0X 

(a) Toxicity values not available for Freon-114, dichlorodifluoroethane used. 
(b) toxicity values for ethyl toluene not available, toluene used instead. 
(c) toxicity values for trimethylbenzene not available, toluene used instead. 

A noncaneer risk estimate (HQ) of greater than 1 indicates the potential for noneancer effecta (e.g., liver 
disease) to occur in humans exposed at an asauned level and duration to a contaminated medius. A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA's point of departure for Superfund 
sites. 

Hazard quotients and cancer risks are unitlesa values uhich represent the probability of incurring an adversa-
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient > Chronic Daily Intake / Reference Dose 
Cancer Risk • Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are sinnarized for applicable routes of exposure. Values for each route are 
Sunaed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determirwd (ND) because reference doses or slope factors were iwt available. 

[woodstock.2020.RA]FA-R.wZO 
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Table 0-9 

SUHHARY OF NOHCAHCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Renadfal Investigation 
Woodstock, Illinois 

Hediua: Surface Soil 
Source Area: Landfill 

Population: 
Land Use: 

Park Uaer 
Futura Use Scenario 

CNENICAL OF POTENTIAL 
CONCERN 

SEHIVOUTILES 

4-Chloroaniline 
Dimethylphthalata 

Phenanthrena 
Di-n-fautylphthalate 

Fluoranthene 
Pyrena 

Butylbanaylphthalate 
Bcnso(a)anthracena 

Benze(b)f][uoranthane 
Benzolk)flUofanthcne 

Behzo(a>pyrene 
Idenp(1,2,3-cd)pyrene 
Dibenzla,h)anthracene 
Benzo(g,h.i)peryiene 

Total Carcinogenic PANs 

NETALS 

Arsenic 
Bariua 

Cadsiun (food/soil) 
Chromiun VI 

Copper 
Mercury 
Nickel 
Silver 
Zinc 

HAZARD QUOTIENTS CANCER RISKS 

Densal Absorp. Ingestion Total X of Total Denaal Absorp. Ingestion Total X of Total 

6.1e-04 3.5e-05 6.5e-04 0.5 ND ND 0.0e*00 0.0 
1.2e-d6 7.0e-08 1.3a-06 0.0 ND ND 0.0e*00 0.0 

ND ND b.Oe^Ob 0.0 ND ND O.OetOO 0.0 
1.6e-05 1.7e-06 1.8e-05 0.0 ND ND 0.0e*00 0.0 
6.8e-05 3.9e-06 7.1a-05 0.1 ND ND 0.Qe«00 0.0 
1.1e-d4 6.1e-06 1.1e-04 0.1 ND ND O.OeeOO 0.0 
9^9e-06 1.0e-06 1.1a-05 0.0 ND ND O.OeeOO 0.0 

HD ND O.OemO 0.0 ND ND O.OeeOO 0.0 
ND NO 0.0e*00 0.0 ND ND 0.0e«00 0.0 
ND NO O.OeeOO 0.0 ND NO 0.0e»00 0.0 
ND ND 0.0e»00 0.0 ND ND O.Oe^OO 0.0 
Nb ND 0.0a«00 0.0 ND ND O.OeeOO 0.0 
ND ND 0.be«00 0.0 ND ND O.OeeOO 0.0 
ND ND 0.0e«00 0.0 ND ND 0.0e*00 0.0 
ND ND b^Oe+00 0.0 ND ND O.OeeOO 0.0 
ND Nb O.Oe«dO 0.0 1.2e-04 7.1e-06 1.3a-04 97.3 

3.7e-03 1.2e-02 1.6e-02 11.6 8.5e-07 2.Be-06 3.6a-06 2.7 
2.4a-02 4.1e-03 2.ae-02 21.0 HD ND O.OetOO 0.0 
6.7e-03 1.6e-03 8.3e-03 6.2 ND ND 0.0e«00 0.0 
6.1e-03 1.1e-02 1.7e-02 12.4 ND ND 0.0e«00 0.0 

NO ND O.Oe+Ob 0.0 ND ND O.OetOO 0.0 
3.5e-02 1.8e-02 5.3e-02 39.4 ND ND O.Oe+00 0.0 
S.3e-03 1.8e-03 7.1e-03 5.3 ND NO 0.0e»00 0.0 

ND ND O.Oe^OO 0.0 ND ND O.Oe+OO 0.0 
2.3e-03 2.4e-03 4.Be-03 3.5 ND ND O.OefOO 0.0 

8.4e-02 5.1e-02 1.3e-01 100.0 1.2e-04 9.ae-06 1.3e-04 100.0 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noneancer effects (e.g., liver 
disease) to occur in hunans exposed at an assutoed level and duration to a contaaihated medius. A cancer risk 
level of greater than i.Oe-06 (i.e., one in a million) is above the U.S. EPA's point of departure for SMperfund 



Table 0-10 

SUNNARY OF NONCANCER HAZARDS AHD CANCER RISKS 

uoodstock Landfill NPL Site Rcandlal Inveatfgation 
usodatock, lllfnoia 

Nedlun: Surface Water 
Source Area: Kiahuaukee Creek 

Population: Park User 
Land Use: Future Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

NETALS 

Barlus 
Zinc 

HAZARD QUOTIENTS CANCER RISKS 

Deraial Abserp. Ingestion Total X of Total Demal Abaorp. Ingestion Total X of Total 

1.6e-03 
2.3e-04 

1.7a-05 
1.5e-05 

1.6a-03 
2.5e-04 

86.9 
13.1 

HD 
NO 

HD 
ND 

O.OeHIO 0.0 
0.0e*00 0.0 

1.9e-03 3.2e-05 1.9e-0S 100.0 O.OetOO O.OetOO O.OeeOO 0.0 

Notes: 

A noncancer risk estlnte (HQ) of greater than 1 Indicates the potential for noncancer effects (e.g., liver 
disease) to occur In htnana exposed at an assuned level and duration to a contaminated medluo. A cancer risk 
level of greater than 1.0e-06 (I.e., one In a million) Is above the U.S. EPA's point of departure for SMperfund 
sites. 

Haiard quotients end cancer risks are unltless values which represent the probability of Incurring an adverae 
health effect. These risk values are calculated using the following relationships: 

Haxard Quotient • Chronic Dally intake / Reference Dose 
Cancer Risk • Chronic Dally Intake x Slope Factor 

Haxard quotients and cancer riaka are aunnarlzed for applicable routes of exposure. Values for each route are-
ausmed to arrive at an exposure pathway total risk value. The percentage of total risk Is also shown for each compound. 

In aqme casea risks were not determined (ND) because reference doses or slope factors were not available. 

[woodstock.2020.RA]FC-R.W20 
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Table 0-11 

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investigation 
Woodstock, Illinois 

Medlus: Surface Water 
Source Area: Wetlands 

Population: 
Land Use: 

Park Usar 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
HAZARD QUOTIENTS CANCER RISKS 

CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

METALS 

Arsenic 6.5e-04 1.3e-04 7.8e-04 3.2 1.5e-07 3.0e-08 1.8e^07 100.0 
Barlua «.9e-03 ^ 5.2e-05 5.0e-03 20.5 ND ND O.Oe«dO 0.0 
Copper ND ND D.Oe^ D.O NO ND O.De+DO 0.0 
Lead ND ND O.iSe^QO 0.0 ND NO O.Oe«flO 0.0 

Hanganeae 1.2e-02 1.0e-04 1.3e-02 51.7 ND ND 0.0e*00 0.0 
Nickel 5.Se-63 1.1e-04 5.6e-03 23.0 ND ND 0.0e*00 0.0 
Zinc 3.Ae-04 2.1e-D5 3.6e-a4 1.5 ND ND O.OeHM) 0.0 

Total 2.4e-02 4.2e-0« 2.4e-D2 100.0 1.5e-D7 3.0e-08 1.8e-07 100.0 

Notes: 

A noncancer riak estimate (NO) of greater than 1 Indicates the potential for nondancer. effects (e.g., liver 
disease) to occur In hunans exposad at an aasumed level and duration to a contaminated medlus. A cancer risk 
level of greater than 1.0e-06 (i.e., one In a million) la abow the U.S. EPA'a point of departure for Siperfund 
altes. 

Haxard quotients and cancer risks are unltless values uhlch represent the probability of incurring an adverse 
health effect. TheSe risk values are calculated uaing the following relationships: 

Hazard Quotient • Chronic Daily Intake / Reference Dose 
Cancer Risk - Chronic Dally Intake x Slope Factor 

Hazard quotienta and cancer riska are sunaarized for applicable routea of exposure. Values for each route are 
sunned to arrive at an exposure pathway total risk value. The percentage of total risk la also shM for each compound. 

In sooM caaes risks were not determined (ND) because reference doses or slope factors were not available. 

[woodstock.2D20.RA]FD-R.wZO 
10/15/91 
JAH/Jah/TB/MWK 



Table 0-12 

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS 

Uoodstock Landfill NPL Site Remedial Investigation 
Uoodstock, Illinois 

HedliiD: Sediment 
Source Area: Kishuaukee Creek 

Population: 
Land Use: 

Park User 
Future Use Scenario 

HAZARD QUOTIENTS CANCER RISKS 

CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

METALS 

Chromlua VI 1.5e-03 1.4e-04 1.6e-03 7.6 ND ND 0.0e«00 0.0 
Manganese 1.Se-02 1.1e-04 1.5e-D2 70.1 ND ND O.OefOO 0.0 

. Nickel 2.9e-03 5.6e-05 3.0a-03 13.8 ND ND O.Oe+OO 0.0 
Zinc 1.7e-03 1.0e-04 1.8e-Q3 8.6 ND ND O.Oe^OO 0.0 

Totals 2.1e-02 4.1e-04 2.2e-02 100.0 O.Oe^OO 0.0e«^00 0.0e«00 0.0 

Notes: 

A noncaiKer risk estleate (NO) of greater than 1 Indicates the potential for noncancer effects (e.g., liver 
disease) to occur In humans exposed at an assumed level and duration to a contaminated medlun. A cancer risk 
level of greater than 1.0e-06 (I.e., one In a million) Is above the U.S. EPA's point of departure for Superfund 
sites. 

Haxard quotients and cancer risks are unltless values uhlch represent the probability of Incurring an adverse 
health effect. These risk values are calculated using the folloulng relationships: 

Hazard Quotient • Chronic Dally Intake / Reference Dose 
Cancer Risk - Chronic bally Intake x Slope Factor 

Hazard quotients and cancer risks arc suamarlzed for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathuay total risk value. The percentage of total risk Is also shown for each compound. 

In seme cases risks were not determined (HD) because reference doses or slope factors were not available. 

[uo«lstock.2020.RA]FE-R.U20 
10/15/91 
JAH/Jah/TB/MUK 



Table 0-13 

SUHMARY OF NONCANCER HA2ARDS AIIO CANCER RISKS 

Woodstock Landfill NPL Site Renedial Investigation 
Woodstock, Illinois 

Neditn: Sediment 
Source Area: Wetland 

Population: 
Land Use: 

Park User 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
HAZARD QUOTIENTS CANCER RISKS 

Notes: 

A noncancer risk estifnate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disease) to occur in hunans exposed at an assuned level and duration to a contaminated liiedius; A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA's point of departure for Superfund 
sites. 

Hazard quotients and cancer risks are uhltless values which represent the . 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient <> Chronic Daily Intake / Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

of incurring an adverse 

CONCERN 
Dermal Absorp. Ii^estion Total X of Total Dermal Absorp. Ingestion Total X of Total 

yOLATILES 

2-Butanone NO NO O.Oe^OO 0.0 NO ND 0.0e*00 0.0 
Toluene 2.8e-06 1.8e-08 2.8e-06 0.0 NO ND O.Oe^ 0.0 

SEHiyOUTILES 

Phenol 1.3e-05 7.2e-08 1.3e-0S 0.0 ND ND 0.0e*00 0.0 
1,2-DichIorobenzene 1.4e-05 4.3e-08 1.4e-05 0.0 NO ND O.Oe+00 0.0 
4-Hethytphcnol NO NO 0.0e»00 0.0 ND ND O.Oe^ 0.0 
Benzoic Acid 3.9e-07 1.9e-09 3.9e-07 0.0 ND ND O.OetOO 0.0 
Fluoranthene 3.7e-05 1.2erd7 3.7e-05 0.0 ND ND O.Oe+OO 0.0 

bis(2-ethylheixyl)phthalate 1.50-03 2.3e-06 1.5e-03 0.6 1.8e-07 2.8e-10 1.8e-07 100.0 

METALS 

Chromium VI 3.4e-03 3.2e-04 3.7e-Q3 1.4 ND ND O.Oe^OO 0.0 
Copper NO ND 0.0e«00 0.0 No NO O.OefOO 0.0 
Mercury 4.Be-03 1.4e-04 4.90-03 1.9 ND ND O.OefOO 0.0 
Nickel 2.8e-02 5.3e-04 2.9e-02 11.0 ND ND O.OeiOO 0.0 

Seleniui 1.2e-04 2.3e-05 1.4e-04 0.1 NO ND O.Oe^ 0.0 
thallium 2.2e-01 2.1e-03 2.2e-01 83.9 ND ND O.OetOO 0.0 
Zinc 2.7e-03 i.6e-04 2.9e-03 1.1 ND ND O.OemO 0.0 

Total 2.6e-01 3.2e-03 2.6e-01 100.0 1.8e-07 2.8e-10 1.8e-07 100.0 



Table 0-13 

SUMMARY OF HONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Reoiedial liwestigation 
Woodstock, Illinois 

Hazard quotients and cancer risks are sunanarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each conpound. 

In some cases risks were not determined (ND) because reference doses or slope factors were not available. 

Iwoodstock.2020.RA]FF-R.w20 
10/15/01 
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Table 0-14 

SUHHARY OF NOMCANCER HAZARDS AND CANCER RISKS 

Uoodstock Landfill NPL Site Raawdial Investigation 
Uoocbtock, Illinois 

Hedium: Airttient Air 
Source Area: Landfill Gas 

Population: 
Land Use: 

On-site resident 
Future Land Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS 

Inhalation X of Total 

CANCER RISKS 

Inhalation X of Total 

VOLATILES 

Chloroethane 
Benzene 
Toluene 

Chlorobenzene 
Ethylbenzene 

Xylenes (mixed) 
Freon 

.4-Ethyl Toluene 
1.3.5-TriRiethylbenzene 
1,2,4-Triiiiethylbenzene 

Totals 

5.0a-06 
ND 

2.8e-06 
1.3C-03 
5.5e-05 
7.4e-05 
1.3e-03 
4.6e^06 
2.0e-06 
9.2e-06 

2.7e-03 

0.2 
0.0 
0.1 
47.7 
2.0 
2.7 
46.7 
0.2 
0.1 
0.3 

100.0 

ND 
1.0e-07 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

1.0e-07 

0 
100 
0 
0 
0 
0 
0 
0 
0 
0 

100.0 

(a) Toxicity values not available for Freon-^IU, dichlorodifluoroethane used. 
(b) Toxicity values for ethyl toluene not available, toluene used instead. 
(c) Toxicity values for triinethylbenzene not availsble, toluene used instead. 

A noneancer risk estimate (HQ) of greater than 1 indicates the potential for nohcancer effects (e.g., liver 
disesse) to occur in humans exposed at an assused level and duration to e contaminated mediua. A cancer risk 
level of greater than 1.de-06 (i.e., one in a million) Is above the U.S. EPA^s |Mint of departure for Sifperfrnd 
sites. 

Hazerd quotients and cancer risks ere unitless velues idiich represent the prdbebllity of incurring en adverse 
health effect. .These risk velues are Calculated using the following reletionships: 

Hazard Quotient s chronic Daily Intake / Reference Dose 
Cancer Risk • Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are sumaarizcd for applicable routes of exposure. Velues for each route are 
sunned to arrive at an exposure pathway total risk value. The percentage of total risk is also show for each compound. 

In some cases risks wefe not determined (ND) because reference doses or slope factors were not available. 

Iwoodstock.2020.RA]FG^R.w20 
10/31/91 
JAH/Jah/TB/HUK 



Table 0-1S 

SUHHARY OF NQNCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investigation 
Woodstock. Illinois 

Hediui: Surface Soil 
Source Area: LandfiII 

Population: 
Land Use: 

On-site Resident 
Future Use Scenario 

CHEMICAL OF POTEHTIAL 
CONCERH 

SEHIVOLATILES 

4-Chloroaniline 
Dimethylphthalate 

Phenanthrene 
Di-n-butylphthalate 

Fluoranthene 
(Srrene 

Butylbenzylphthalate 
Benzo(a)anthracene 

Chfysene 
Benzolb)fIuoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrene 
Idenod ,Z,3-cd)pyrene 
Oibenz(a,h)anthracene 
Benzo(o,h,i)peryl( 
[otal Carcinogenic 

HAZARD QUOTIENTS CANCER RISKS 

PAHS 

METALS 

Arsenic 
Bariua 

Cadmiun (food/soil) 
Chrcmiun VI 
Copper 
Mercury 
Nickel 
Silver 
Zinc 

Totals 

Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

1.5e-03 8.Be-05 1.60-03 0.5 ND NO O.Oe+00 0.0 
3.1e-06 1.8e-07 3.2e-06 0.0 ND NO d.Oe^O 0.0 

ND NO 0.0e*00 0.0 ND ND O.Oe+00 0.0 
4.1e-0S 4.2e-06 4.Se-05 0.0 ND ND O.Oe^OO 0.0 
1.7e-04 9.70-06 1.8e-04 0.1 ND ND 0.0e«0d 0.0 
2.7e-04 1.5e-05 2.8e-04 0.1 ND ND 0.0e*00 0.0 
2.5e-05 2.5e-06 2.7e-0S 0.0 NO NO O.OeiOO 0.0 

HD ND O.OetOG 0.0 ND ND O.Oe^QQ 0.0 
ND ND O.OetOO 0.0 HD HD O.Oe+00 0.0 
ND NO 0.0e»00 0.0 HD ND O.OetOO 0.0 
ND ND 0.0e»00 0.0 ND ND O.Oe^OO 0.0 
NO ND O.Oe+OD 0.0 ND ND O.OefQO 0.0 
ND ND 0.0e*00 0.0 NO ND O.Oe^OO 0.0 
HD ND O.Oe^OO 0.0 ND ND 0.0e«00 0.0 
ND ND 0.0e*00 0.0 ND ND O.OetOO 0.0 
ND ND 0.0e«00 0.0 3.1e-04 1.8e-05 3.3e-04 97.3 

9.2e-03 3.0e-02 3.9e-02 11.6 2.1e-06 6.9e-06 9.0e-06 2.7 
6.0e-02 1.0e-02 7.1e-02 21.0 NO ND 0.0e«00 0.0 
1.7e-02 4.0e-03 2.1e-02 6.2 NO ND O.Oe^O 0.0 
1.5e-02 2.6e-02 4.2e-02 12.4 ND ND 0.0e*00 0.0 

ND ND O.Oe+00 0.0 ND NO O.OeHIO 0.0 
8.8e-02 4.5e-02 1.3e-01 39.4 NO HD 0.0e«0d 0.0 
1.3e-02 4.5e-03 1.8e-02 5.3 NO ND O.defOO 0.0 

ND ND 0.0e»00 0.0 ND ND O.Oe+Od 0.0 
5.9e-03 6.0e-03 1.2e-02 3.5 ND ND 0.0e«00 0.0 

2.1e-01 1.3e-01 3.4e-01 100.0 3.1e-04 2.5e-05 3.3e-04 100.0 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disease) to occur in humans exposed at an assumed level and duration to a contaminated mediua. A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA'a point of departure for Si^rfund 



Table 0-15 

SUNHARY OF NONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Iiweatigation 
Woodstock, Illinois 

sites. 

Hazard quotients and cancer risks are linitless values rfiich represent the probability of incurring an adverse 
health effect. These risk values are calculated using the foliouing relationships: 

Hazard Quotient = Chronic Daily intake / Reference Dose 
Cancer Risk « Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are sumarized for applicable routes of exposure. Values for each route are 
' to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each cospound. 

In som cases risks were not determined (ND) because reference doses or slope factors were not available^ 

[woodstock.2020.RA]FH-R.w20 
10/15/91 
JAH/Jah/TB/HWK 



Table 0-16 

SUMMARY OF HONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Resiedial Investigation 
Woodstock, Illinois 

CHEMICAL OF POTENTIAL 
raNCERN 

SEMIVOLATILES 

4-Chloroaniline 
Dimathylphthalate 
Phenanthrene 

Di-n-butylphthalate 
Fluoranthene 

Pyrene 
Butylbenzylphthalate 
Beiuo(a)anthracene 

Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrene 
Idenod ,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzofg.h,{)perylene 

Total Carcinogenic PAHs 

METALS 
Bariin 

Cadnium (food/soil) 
Chromiin VI 
Copper 
Mercury 
Nickel 
Silver 
Zinc 

HAZARD QUOTIENTS CANCER RISKS 

Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

ND 7.0e-04 7.0e-04 0.1 ND ND O.OeeOO 0.0 
NO 1.4e-06 1.4e-06 0.0 HO ND O.OeeOO 0.0 
NO ND O.Oe+00 0.0 ND ND O.OeeOO 0.0 
ND 3.3e-05 3.3e-05 0.0 ND NO O.OeeOO 0.0 
ND 7.7e-05 7.7e-05 0.0 ND Nb O.Oe^OO 0.0 
ND 1.2e-04 1.2e-04 0.0 ND HD 0.0««O0 0.0 
ND 2.0e-05 2.0e-05 0.0 ND ND O.OerOO 0.0 
ND ND O.OeeOO 0.0 ND ND O.OetOO 0.0 
ND ND O.Oe^O 0.0 ND ND O.Oe+OO 0.0 
ND NO O.OeHib 0.0 ND NO O.OefOO 0.0 
ND ND 0.0e«00 0.0 ND ND O.Oe+OO 0.0 
ND ND O.Oe^OO 0.0 ND ND O.OeeOO 0.0 
ND ND O.OeeOO 0.0 ND ND O.OeeOO 0.0 
ND ND 0.0e»00 0.0 ID ND O.OeeOO 0.0 
ND ND O.Oe^OO 0.0 ND ND O.OeeOO 0.0 
ND ND 0.0e«00 0.0 ND 1.4e-04 1.4e-04 lOO.O 

ND 3.Se-01 3.5e-01 35.3 ND ND 0.0e*00 0.0 
ND 1.4e-01 1.4e-D1 13.8 ND ND O.OeeOO 0.0 
ND 1.2e-02 1.2e-02 1.2 ND ND O.OeeOO 0.0 
ND NO O.Oe+00 0.0 ND ND O.Oe+00 0.0 
ND 2.«e-01 2.4e-01 24.4 ND ND O.Oe+00 0.0 
ND . 1.9e-01 1.9O-01 19.0 ND ND 0.0e*00 0.0 
ND ND 0.0e«00 0.0 ND ND O.OetOO 0.0 
ND 6.2e-02 6.2e-02 6.2 ND ND O.OetOO 0.0 

O.OetOO 9.9e-01 9.9e-01 100.0 O.OerOO 1.4e-04 1.4e-04 100.0 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disease) to occur in hpans exposed at an assumed level and duration to a contaminated awdiua. A cancer risk 
level of greater than i.Oe-06 (i.e., one in a million) is above the U.S. EPA's point of departure for Superfund 
sites. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 



Table 0-16 

SUMMARY OF NOHCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill HPL Site Reaedial Investioation 
Woodstock. Illinois 

Hazard Quotient ^ chronic Daily Intake / Reference Dose 
Cancer Risk « Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are sunaarized for applicable routes of exposure. Velues for each route ere 
suimed to arrive at an exposure pathway total risk value. The percentaoe of total risk is also shown for each conpouKl. 

In some cases risks were not determined (ND) because reference doses or slope fwtors were not eyailable. 

Iwoodstock.2020.RAlFI-R.wZa 
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Table 0-17 

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investigation 
Woodstock. Illinois 

Mediun: Leachate as Groundwater 
Source Area: Landfill 

Population: 
Land Use: 

On-site Resident 
Future Use Scmrio 

HAZARD QUOTIENTS CANCER RISKS 

CONCERN 
Dermal Absorp. Ingestion Inhalation Total X of Total Dermal Absorp. Ingestion Inhalation Total : X of Total 

VOLATILES 

1,2-Dichloroethene (trans) 4.8e-03 2.6e-02 ND 3.1e-02 0.0 ND ND ND O.Oe+00 0.0 
Benzene ND ND ND O.Oe^OO 0.0 1.1e-07 S.7e-06 2.4e-06 8.2e-06 0.2 
Toluene 6.0e-DS 3.3e-04 1.4e-05 4.0e-04 0.0 ND ND ND O.Oe+00 0.0 

Chlorobenzene 7.9e-D3 1.3e-02 2.2e-D2 4.3e-02 0.0 ND ND ND O.Oe+00 0.0 
Xylenes (mixed) *.7e-D6 1.3e-04 3.7e-04 S.1e-D4 0.0 ND Nb ND O.Oe+00 0^0 

SEMIVOLATILES 

1,A-Dichlorobenzene ND ND 8.9e-05 8.9e-05 0.0 1.2e-08 2.7e-06 NO 2.7e-06 0.1 
4-Methylphenol ND ND ND O.OetOO 0.0 ND ND Nb O.OeKIO PiO 
Benzoic Acid 2.7e-06 4.4e-04 ND 4.4e-04 0.0 ND ND NO 0.0e«Ob 0.0 
Najphthalene 1.5e-03 2.8e-01 ND 2.ae-01 0.2 ND NO ND O.Oe+00 0:0 

Pentachlorophenol 1.6e-0S 3.3e-03 ND 3.3e-03 0.0 2.5e-D8 5.0e-06 Nb 5.0e-06 0.1 

METALS 

Antimony 1.3e-D1 2.4e»00 ND 2.6e«D0 1.9 ND ND Nb O.Oe^ OiO 
Arsenic 3.2e-02 1.1e*01 ND l.le+DI 8.3 7.3e-06 2.6e-03 Nb 2.6e-03 63:7 
Bariun 2.7e-01 S.0e«00 ND S.3e^0 4.0 ND ND NO O.Oe*00 0.0 
SeryUiua 4.2e-03 1.5e-01 ND 1.6e-01 0.1 3.8e-05 1.4e-03 Nb 1.4e-03 35:9 

Cacteiun (water) 8.Ae-01 2.2e*01 ND 2.2e«D1 16.8 ND ND Nb O.OetOO 0.0 
ChrdmiuB VI 6.9e-02 9.1e«00 ND 9.2e«^D0 6.9 ND NO NO O.OetOO 0.0 
Cobalt NO ND ND D.Oe+OO 0.0 ND ND ND O.Oe^N) O.p 
Copper ND ND ND O.Oe«DO 0.0 ND Nb HO O.Oe^ o;o 
Lead ND ND ND O.Oe+DO 0.0 ND NO ND O.OetOO 0.0 

Manganese 6.9e-01 1.0e*01 ND l.letOI 8.1 ND ND ND O.OetOO 0.0 
Mercury 3.9e-D2 2.2e+00 ND 2.2e«00 1.6 ND ND ND O.OetOO 0.0 
Nickel 6.6e-01 2.4et01 ND 2.5e»01 18.7 ND ND ND O.OetOO o;o 

Seleniun 3.6e-(K 1.3e-01 ND 1.3e-01 0.1 ND ND No O.OetOO 0.0 
Silver ND ND ND O.Oe+00 0.0 ND Nb ND O.betOb o.p 
Thalliua 3.9e-01 7.1e+00 ND 7.5e*00 5.6 ND ND ND O.OetOO 0.0 
Vanadiun 3.3e-01 6.1e+00 ND 6.Se«00 4.8 ND ND ND O.OetOO 0.0 
Zinc 2.7e-01 3.De«01 ND 3.0e»01 22.7 ND ND ND O.OetOO 0.0 
Cyanide 3.8e-04 9.8e-02 ND 9.8e-02 0.1 ND ND ND O.OetOO 0.0 

Totals 3.8e+00 1.3e+02 2.3e-02 1.3e+02 100.0 4.6e-05 4.De-03 2.4e^06 4.0e>03 ipp.o 



Table 0-17 

SUMMARY OF NONCANCER HAZARDS AND CAHCER RISKS 

Woodstock Landfill HPL Site Remedial Investigation 
Woodstock. Illinois 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
diseese) to occur in hunens exposed at an assuaed level and duration to a contaminated mediua. A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA'a point of deperture for Si^serfuid 
sites. 

Haxard quotients and cancer risks are witless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient B chronic Daily Intake / Reference Dose 
Cancer Risk " Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summrized for epplicable routes of exposure. Values for each route ere 
summed to arrive at an exposure pathway total risk valuer the percentage of total risk is also shown for each cosfXHsid. 

In seme cases risks were not determined (ND) because reference doses or slope factors were not available. 

[uoodstock.2020.RAIFJ-Riw20 
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Table 0-18 

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investigation 
Woodstock, Illinois 

Hediiss: Surface Water 
Source Area: Kishuaukee Creek 

Population: On-Site Resident 
Land Use: Future Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

METALS 

Bariun 
Zinc 

HAZARD QUOTIENTS 

Dermal Absorp. Ingestion Total X of Total 

2.8e-03 
A.Oe-OA 

2.9e-05 
2.5e-0S 

2.8e-03 86.9 
A.3e-0A 13.1 

CANCER RISKS 

Dermal Abaorp. Ingestion Total X of Total 

ND 
ND 

ND 
ND 

O.Oe+00 0.0 
O.Oe+OO 0.0 

3.2e-03 S.4e-05 3.2e-03 100.0 O.Oe+00 O.Oe+00 O.Oe+00 0.0 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 Indicates the potential for noncancer effects (e.g., liver 
disease) to occur in hunans exposed at an assumed level and duration to a contaminated mediisn. A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) ie above the U.S. EPA'a point of deperture for Superfmd 
eitea. 

Hazard quotienta and cancer risks are unitlesa valuaa which represent the probability of incurring an adverse 
health effect. These risk valuaa are calculated using the following relationships: 

Hazard Quotient > Chronic Daily Intake / Reference Doae 
Cancer Risk > Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer riaks are aumarized for applicable routes of exposure. Values for each route are 
sunnmd to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (ND) because reference doses or slope factors ware not available. 
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Table 0-19 

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS 

Uoodatock Landfill NPL Site Remedial Investigation 
Uoodstock, Illinois 

Medium: Surface Water 
Source Area: Wetlands 

Population: 
Land Use: 

On-site Resident 
Future Use Scenario 

HAZARD QUOTIEHTS CANCER RISKS 

CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

METALS 

Arsenic 1.1e-03 2.2e-04 1.3e^03 3.2 2.6e-07 5.2e-08 3.1e-07 100.0 
Bariua 8.4e-03 8.8e-05 8.Se-03 20.5 ND ND 0.0e*00 0.0 
Copper ND ND . O.Oe^OO 0.0 ND ND O.Oe+00 0.0 
Lead ND ND 0.0e»00 0.0 ND ND 0.0e*00 0.0 

Manganese 2.1e-02 1.8e-04 2.1e-02 51.7 ND NO O.Oe+OO 0.0 
Nickel 9.4e-03 2.0e-04 9.6e-03 23.0 ND ND 0.0e4-00 0.0 
Zinc 5.8e-04 3.7e-05 6.2e-04 1.5 ND ND O.Oe^ 0.0 

4.1e-02 7.2e-0« 4.1er02 100.0 2.6e-07 5.2e-08 3.1e-07 100.0 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncaneer effects (e.g., liver 
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk 
level of greater than 1.0e-Q6 (i.e., one in a million) is above the U.S. EPA'a point of departure for Superfwd 
sites. 

adverse Haxard quotients and cancer risks are unitless values which represent the probability of incurring an 
health effect. ThMe risk values are calculated using the following relationships: 

Haxard Quotient B dironic Daily intake / Reference Dose 
Cancer Risk ¥ Chronic Daily Intake x Slope Factor 

Haxard quotients and cancer risks are sunmarixed for applicabla routes of exposure. Values for each route are 
summed to arrive at an exposura pathway total risk value. The percentage of total risk is also shown fOr each coapouid. 

In soma cases risks were not determined (NO) because reference doses or slope factors wars hot available. 
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Table 0-20 

SUNNARY OF NONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investigation 
Woodstock, Illinois 

Medium: Sediment 
Source Area: Kishuaukee Creek 

Population: On-Site Resident 
Land Use: Future Use Scenario 

HAZARD QUOTIENTS CANCER RISKS 

CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

METALS 

Chromius VI 2.6e-D3 2.4e-04 2.8e-03 7.6 NO ND 0.0e«00 0.0 
Manganese 2.6e-02 2.0e-04 2.6e-02 70.1 NO ND O.Oe^ 0.0 
Nickel 5.0e-03 9.5e-05 5.1e-03 13.8 ND ND 0.06*00 0.0 
Zinc 3.0e-03 1.7e-04 3.2e-03 8.6 NO ND 0.0e*00 0.0 

Totals 3.6e-D2 7.1e-04 3.7e-02 100.0 O.Oe+00 O.Oe+00 0.0e*00 0.0 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncaneer effects (e.g., liver 
disease) to occur in humans exposed at an assimmd level and duration to a contaminated medium. A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA's point of departure for Superfund 
sites. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient « Chronic Daily Intake / Reference Dose 
Cancer Risk - Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are sumnrized for applicable routes of exposure. Values for each route are 
' to arrive at an exposure pethway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (ND) because reference doses or slope fectors were not availeble. 
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Table 0-21 

SUMMARY OF NOHCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investigation 
Woodstock, Illinois 

Medium: Sediment 
Source Area: Wetlands 

Population: 
Land Use: 

On-site Resident 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

VOLATILES 

2^Butanone 
Toluene 

SEMIVOLATILES 

Phenol 
1,2-Dichlor6benzene 
4-Methylphenol . 
Benzoic Acid 
Fluoranthene 

bia(2-ethylhexyl)phthalate 

METALS 

Chromiun VI 

Mercury 
Nickel 

Selenium 
Thallium 
Zinc 

HAZARD QUOTIENTS 

Dermal Absorp. Ingestion Total X of Total 

ND ND O.Oe+00 Q.O 
7.1e-D6 4.5e-08 7.1e-06 0.0 

3.1e-05 1.8e-07 3.1e-05 0.0 
3.4e-05 1.1e-07 3.4e-05 0.0 

HD ND o.oe+oq 0.0 
9.7e-07 4.6e-09 9.ae-07 0.0 
9.2e-05 2.9e-07 9.2e-05 0.0 
3.7e-03 5.9e-06 3.7e-03 0.6 

CANCER RISKS 

Dermal Absorp. Ingestion Totsl X of Totsl 

ND ND O.Oe+00 0.0 
ND ND O.Oe+OO 0.0 

0.0 

ND ND 0.0e«00 0.0 
ND ND O.OetOO 0.0 
ND ND O.Oet-00 0.0 
ND HD O.OetOO 0.0 
ND ND O.OeHiO 0.0 

4.4e-07 7.0e-i0 4.4e-67 100.0 

Total 

8.Se-03 8.1e-04 9.3e-03 1.4 ND ND O.Oe+00 0.0 
ND ND D.Oe+00 0.0 ND ND O.OeHiO 0.0 

1.2e-02 3.4e-04 1.2e-02 1.9 ND ND O.Oe^O 0.0 
7.0e-02 1.3e-03 7.1e^02 11.0 ND ND O.OetOO 0.0 
3.0e-04 5.7e-05 3.5e-64 0.1 ND ND 0.0e»00 0.0 
5.4e-0l S|.2e-03 5.5e-01 83.9 ND ND 0.0e*00 0.0 
6.9e-03 3.9e-04 7.3e-03 1.1 ND ND O.OeHIO 0.0 

6.4e-01 8.1e-03 6.5e-01 100.0 4.4e-07 7.0e-10 4.4e-07 100.0 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disease) to occur in humans exposed 'St an assumed! level and duration to a contaminated mediui. A cancer risk 
level of greater than i.de-06 (i.e., one in a million) is above the U.S. EPA's point of departure for Superfund 
sites. 

Hazard quotients and cancer risks are unitless values which represent the probsbility of incurring an adverse 
health effect. These risk values are calculated using the following relationships: : 

Hazard Quotient = Chronic Daily Intake / Reference Dose 
Cancer Risk = Chronic Daily intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 



Table 0-21 

SUMMARY OF NONCAMCER HAZARDS AND CANCER RISKS 

Uoodstock Landfill NPL Site Renedial Investigation 
Uoodatock, Illinois 

suimed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each conpound. 

In some cases risks were not determined (ND) because reference doses or slope factors were not available. 
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Table 0-22 

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Renadfal Investigation 
Woodstock, Illinois 

Medium: Indoor Air 
Source Area: Laridfil.l Gas 

Population: 
Land Use: 

On-site Resident 
Future Land Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS 

Inhalation X of Total 

CANCER RISKS 

Inhalation X of Total 

VOLATILES 

Chloroethane 
Benzene 
Toluene 

Chlorobenzene 
Eihylbenzene 
Xylenes (mixed) 

Freon 
4-Ethyl Toluene 

1,3,5^frimethylbenzene 
1,2,4-triinethylbenzene 

Totals 

Notes: 

2.9e-03 0.2 NO 0 
ND 0.0 5.8e-05 100 

1.6e-03 0.1 ND 0 
7.3e-01 47.5 ND 0 
3.1e-02 2.0 ND 0 
4.2e^02 2.7 NO 0 
7.2e-01 46.9 ND 0 
2.6e-03 0.2 ND 0 
1.1e-03 0.1 ND 0 
5.2e-03 0.3 ND 0 

I.Se^QO 100.0 5.8e-05 100.0X 

(a) Toxicity values not available for Freon-IUi dichlorodifluoroethan 
(b) Toxicity values for ethyl toluene not available, toluene uaed instead. 
(ci) Toxicity values for trimethylbenzene not aval labia, toluene used instead. 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disease) to occur in humans exposed at an assuned level and duration to a contaminated mediun. A cancer risk 
level of greater than 1.0e-06 (i.e^, ona in a million) is above the U.S. EPA's point of departure for Sigwrfund 
sites. 

Hazard quotients and cancer risks are unitleas values uhich represent the probability of incurring an 
health effect. These risk values are calculated using the following relationships: 

adverse 

Hazard Quotient • Chronic Daily intake / Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are suma.rized for applicable routes of exposure. Values for each route are 
suniied to arrive at an exposure pathway total risk value. The percentage of total risk .is also shown for each coapound. 

In soma cases risks were not determined (ND) because reference doses or slope factors were not available. 
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Table 0-23 

SUHMRY OF MONCMICER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial investigation 
Uoodatock, Illinois 

Hediun: Anbient Air 
Source Area: Landfill Gas 

Population: 
Land Use: 

Off-Site Resident 
Future Lend Use Scenario 

CHEHICAL OF POTENTIAL 
CONCERN 

VOUTILES 

Chloroethane 
Gmene 
toluene 

Chlorobenzene 
Ethylbenzene 
Xylenes (mixed) 

Freon 
A-Ethyl Toluene 

1,3.5-Trimethylbenzene 
1,2.4-Trimethylbenzene 

HAZARD QUOTIENTS CANCER RISKS 

Totals 

Inhalation X of Total Inhalation X Of Total 

5.De-06 0.2 NO 0 
ND 0.0 1.0e-07 100 

2.Se-06 0.1 ND 0 
1.3e-03 47.7 ND 0 
5.5e-05 2.0 NO 0 
7.4e-05 2.7 ND 0 
1.3e-03 46.7 ND 0 
4.6e-06 0.2 ND 0 
2.0e-06 0.1 ND 0 
9.2e-06 0.3 ND 0 

2.re-03 100.0X 1.0e-07 100.0X 

(a) Toxicity values not available for Freon-IU, dichlorodifluoroethane used. 
(b) Toxicity values for ethyl toluene not evailable, toluene used instead. 
(c) Toxicity values for trimethylbenzene not aveilable. toluene used inateed. 

A noncancer risk estimate (HQ) of greeter than 1 indicates the potential for noneancer effects (e.g., liver 
disease) to occur in hueana exposed at an assiined level and duration to a contaminatod mediua. A cancer risk 
level of greater than liiOe-DA (i.e., one in a million) is above the U.S. EPA'a point of daperture for Superfund 
sites. 

Hazard quotients and cancer risks are mitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculeted using the following relationships: 

Hazard Quotient • Chronic Daily Intake / Reference Dose 
Cancer Risk e chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are aumsarized for applicable routes of exposure. Values for each route are 
stimed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each ccapouid. 

In some cases risks were not determined (ND) because reference doses or slope fectors were not available. 
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Table 0-24 

SIMNARY OF HONCANCER HA^OS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investisation 
Woodstock, Illinois 

Medium: Groundwater 
Source Area: Upper Aquifer 

Population: 
Land Use: 

Off-Site Resident 
Future Use Scenario 

HAZARD QUOTIENTS CANCER RISKS 

CONCERN 
Dermal Absorp. ingestion inhalation Total X of Total Dermal Absorp. Ingestion Inhalation Total X of Total 

VOLATILES 

Vinyl chloride ND ND ND O.Oet^OO 0.0 1.0e-04 5.6e-04 3.7e-05 7.0e-04 58.8 
Acetone 3.0e-b4 1.6e-03 NO 1.9e-b3 0.1 ND ND ND O.Oe+00 0.0 

1,2-Dichloroethene (trans) 8.9e-04 4.9e-03 ND 5.8e-iD3 0.2 ND ND ND O.Oei^OO O.O 
Benzene ND ND NO O.Oe+00 0.0 3.3e-08 1.6e-06 7.0e-07 2.3e^06 0.2 

SEHiVOLATILES 

bis(2-ethylheXyl)phthalate. i.7e-0T 8.1e-03 MD 8.1e-03 0.2 2.0e-11 9.8e-07 ND 9.8e-07 0.1 

METALS 

Antimony 3.0e-D2 5.5e-01 ND 5.8e-01 16.5 ND ND ND O.OetOO 0.0 
Arsenic 6.0e-03 Z.lefOO ND 2.ie+00 59.0 1.4e-06 4.8e-04 ND 4.8e-04 40^9 
Bariui. 1.3er02 2.4e-0i ND 2.Ae-01 7.2 ND ND ND O.Oe+OO 0.0 
Mangamse 2.4e-02 3.Se-01 ND 3.8e-01 10.7 ND ND ND 0.0e*00 0.0 
Nickel 2.1e-03 7.6e-02 ND 7.8e-02 2.2 ND ND ND 0.0e*00 0.0 

Vanadiuo 1.4e-03 2.6e-02 ND 2.7e-d2 0.8 ND NO ND O.OeHiO 0.0 
Zinc 8.3e-04 9.2e-02 ND 9.2e-62 2.6 ND NO ND O.Oe^OO 0^0 
Cyanide 8.2e-05 Z.lerOZ NO 2.1e-02 0.6 ND ND ND O.Oe^Od 0.0 

Total 7.9e-02 3.Se»b0 0 3.5e+00 100.0 1.0e-04 1.0e-03 0.00003797 1.2e-03 100.0 
Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noneancer effects (e.g., liver 
disease) to occur in humans exposed at an asaumed level and duration to a contaminated nadiua. A cancer risk 
level of greater than 1.0er.06 (i.e., one in a million) (a above the U.S. EPA's point of dieparture for Superfund 
sites. 

Haxard quotients and cancer risks are unitlesa values lAiich represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient B Chronic Daily Intake / Reference Dose 
Cancer Risk • Chronic Daily intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
suimed to arrive at an exposure pathway total risk value. The percentage of total risk ia also shown for each compotsKi. 

In some cases risks were not determined (ND) because reference doses or slope factors were not available. 
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Table 0-25 

SUMIMRY OF NONCANCER HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investigation 
Woodstock, Illinois 

Nediun: Surface Water 
Source Area: Kishuaukee Creek 

Population: 
Land Use: 

Off-Site Resident 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS 

Densal Absorp. Ingestion Total X of Total 

CANCER RISKS 

Dermal Absorp. Ingestion Total X of Total 

METALS 

Bariua 
Zinc 

2.8e-03 
4.0e-04 

5.9e-05 
5.0e-05 

2.8e-03 86.3 
4.5e-0« 13.7 

ND 
ND 

ND 
ND 

0.0e»00 
O.OetOO 

0.0 
0.0 

Totals 3.2e-03 1.1e-04 3.3e-03 100.0 0.0e«00 O.Oe^OO O^Oe^O 0.0 

Notes: 

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disesse) to occur in hmans exposed at an assused level and duration to a contaminated medius. A cancer risk 
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA'a point of departure for Superfund 
sites. 

Naiard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient > Chronic Daily Intake / Reference Dose 
Cancer Risk « Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compouid. 

In some cases risks were not determined (ND) because reference cioses or slope factors were not available. 
e 
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Table 0-26 

SUMMARY OF NONCANCER. HAZARDS AND CANCER RISKS 

Woodstock Landfill NPL Site Remedial Investigation 
Woodstock, Illinois •< Mediui: 

Source Area: 
Sediment 
Kishuaukee Creek 

Population: 
Land Use: 

Off'Site Resident 
Future Use Scenario 

CHEMICAL OF POTENTIAL 
HAZARD QUOTIENTS CANCER RISKS 

CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

METALS 

Chrcmiui VI 
Manganese 
Nickel 
Zinc 

2.6e-03 
2.6e-02 
5.0e*03 
3.de-03 

A.9e-04 
3.9e-0« 
i.9e-0< 
3.4e-0A 

3.0e-03 a.l 
2.6e-02 69.3 
5.2e-03 13.8 
3.3e-03 8.9 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 

O.OetOO 
O.OeHM 
O.OemO 
0.0e«00 

0.0 
0.0 
0.0 
0.0 

3.6e-02 1.4e-03 3.8e-02 100.0 O.Oe+00 O.Oe+00 O.Oe+OO 0.0 

Notes: 

A noneaneer risk eatfinate (HO) of greater than 1 indicates the potential for noncancer effects (e.g., liver 
disease) to occur in hunans exposed at an assuned level and duration to a contaminated medium. A cancer risk 
level of greater than 1.0e*06 (i.e., one in a million) is above the U.S. EPA's point of departure for Superfund 
sites. 

Haxard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient e Chronic Daily Intake / Reference Dose 
Cancer Risk • Chronic Daily intake x Slope Factor 

Hazard quotients and cancer risks are sunnarized for applicable routes of exposure. Values for each route are 
sunned to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 
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APPENDIX P 

MODELING OF LANDFILL GAS GENERATION 



Appendix P 

Modeling of Landfill Gas Generation 

In order to determine potential future risks caused by exposure to landfill gas, it is 
necessary to estimate rates of gas generation in the the future. The Palos Verdes 
Kinetic Model as presented in Methane Generation and Recovery From Landfills. 
Emcon Associates, 1982, was used to roughly estimate future gas generation. 

The rate of gas production at any time is a function of refuse composition, moisture 
content, age of the refuse, temperature, nutrient content, pH and alkalinity. Given the 
dearth of historical information concerning the filling of the Woodstock Landfill, the 
following assumptions were required. 

Refuse composition is mostly municipal waste, with unknown quantities of industrial 
sludge and lime slurry added during periods of the Site operation. Since high 
concentrations of calcium, magnesium, and toxic materials inhibit gas production, a 
conservative estimation, maximizing potential generation rates, would include only 
municipal waste. Percent composition of the various components of municipal waste 
were estimated for food waste, garden waste, paper, rubber and plastics, textiles, wood, 
and inert rubble, and are presented in the calculations at the end of this appendbc. 
This information provides estimates of nutrient content, pH, and alkalinity. 

The amount of compaction also effects the rate of gas production by increasing 
available surface area and contact between organisms and waste. For Woodstock, a 
moderate density of lOGO lbs/cubic yard is assumed. 

Moisture content has been estimated at 30%. While high moisture content in the 
range of 60-80% favors methane gas production, moisture ranges of refuse at the time 
of placement average about 25%. 



Appendix P 
Page 2 

The rate of placement will have a significant effect on model predictions. Filling at 
Woodstock began in 1935 and continued until 1975. However, open burning was 
practiced until about 1958. Since no information is available on rates of filling or total 
actual wasted placed in the landfill, the total waste volume estimate of 13 million cubic 
feet (484,000 cubic yards) presented in Table 4^2 was used to estimate annual rates of 
filling. It was estimated that 10% of this volume was placed between 1935 and 1958 
when open burning occurred, with the remaining 90% placed between 1959 and 1975. 
This conservatively estimates the majority of waste placement occurred in the latter 
stage of the Landfill's operation. 

Based on the these assumptions, modelled results for landfill gas generation at the 
Woodstock Landfill indicate gas generation peaked approximately 10 years ago (in 
1980) at approximately 140 cubic feet per minute (CFM), and has declined to 
approximately 32 CFM in 1991, with a further drop to 15 CFM by 1995. 

JAH/ndiVMWK/DWH 
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WOODSTOCK LANDFILL Rl/FS 
TOTAL ESTIMATED REFUSE- FILLING RATE 

I0/I(V9I 

Refuse 
Volume Deiuiiy 

Mr ICY) ILBS/CYl Total Tons 

1935 2,093 1000. 1,047 
1936 2,093 1000 1,047 
1937 2;093 1000 1,047 
1938 2,093 1000 1,047 
1939 2,093 1000 1,047 
1940 2,093 1000 1,017 
1941 2,093 1000 • 1,047 
1942 2,093 1000 1,017 
1943 2,093 1000 1,017 
1944 2,093 1000 1,047 
1945 2,093 1000 1,047 
1946 2,093 1000 1,047 
1947 2,093 1000 1,017 
1948 2,093 1000 1,047 
1949 2,093 1000. 1,047 
1950 2,093 1000 1,047 
1951 2,093 1000 1,047 
1952 2,093 1000 1,047 
1953 2,093 1000 1,047 
1954 2i093 1000 1,047 
1955 2,093 1000 1,047 
1956 2,093 1000 1,047 
1957 2,093 1000 1,047 
1958 2,093 1000 1,047 
1959 25,490 1000 12,745 
1960 25,490 1000 12,745 
1961 25,490 1000 12,745 
1962 25,490 1000 12,745 
1963 25,490 1000 12,745 
1964 25,490 1000 12,745 
1965 25,490 1000 12,745 
1966 25,490 1000 12,745 
1967 25,490 1000 12,745 
1968 25,490 1000 12,745 
1969 25,490 1000 12,745 
1970 25,490 1000 12,745 
1971 25,490 1000 12,745 
1972 25,490 1000 12,745 
1973 25,490 1000 12,745 
1974 25,490 1000 12,745 
1975 25,490 1000 12,745 

TOTALS 483.575 241,787 



WOODSTOCK LANDFILL JO/PS 
ESTIMATED REFUSE CHARACTERIZATION 

10/10/91 

Componentfl) Composite t® tP 

Food Waste 9.0 0 0 1.5 3.5 
Garden Waste 10.0 0 0 7 30 
Paper Products 42.0 0 0 10 30 
Plastic/Rubber 12.0 0 0 20 60 
Textiles 2.0 0 0 7 20 
Wood 6.0 0 0 15 50 
Rubble/lnerts 19.0 

•ft 
0 0 0 0 

Moisture Content 30% 0% 0% 

Dry Solids 70% 0% 0% 

Volatile Solids 56% 0% 0% 
(Dry Wt. Basis) 

VolatUe Solids 47% 0% 0% 
(Biodegradable) 
(Dry Wt. Basis) 

Maximum Methane Production (3) Total Methane Production 

(cu.ft,/lbffl) 1.54 0.00 0.00 1.54 (cu.ft./lbm) 

(1) Refuse characCerization based on' 'Methane Generation and Recove^ From Landrdls*, 
Emcon Associates, and Warzyn Inc. 

(2) Maximum methane production based oh the biodegtadabiliiy of volatile solids present 
in the refuse as described in 'Methane Generation and Recovery From Landfills', Emcon Associates. 

Methane Generation Calculation (3) 

First Stage Equation: 
-itl(t@ -1) 

G = (L/2)e 

Second Stage Equatioii: 

Where: 

-k2(t-t®) 
G = L[I-.5e ] 

G = Volume of gas produced prior to time t 
L = Maximum methane production 
kl »In(50/t®) 
k2 = In(SO)/(tJlf -1®) 
t® = time when 50K of methane has been produced'ln years 
t# ^ time when 99% of methane has been produced In years 

(3) Based on the Palos Verdes Kinetic Model where the fust stage .methane production rate 
is proportional to the volume of methane already produced until half of the potential 
methane has been generated. The second stage methane production rate is proportional 
to the volume of methane remaining to be produced. 
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Tolal 
LFG 

(CFM) Year 

' 
1935 / • 1936 
1937 
1938 
1939 
1940 
1941 
1942 

f 1943 
! 1944 

1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 

i 1953 
1954 
1955 
1956 
1957 
1958 
1959 
I960 
1961 
1962 

i 1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 •• I97I 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

0 
0 
0 
0 
1 
I 
1 
2 
2 
4 
5 
7 
8 
8 
9 
10 
10 
10 
II 
11 
II 
II 
11 
12 
13 
14 
15 
16 
18 
21 
25 
31 
39 
52 
70 
87 
97 
105 
113 
118 
123 
126 
129 
131 
132 
132 
131 
128 
123 
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Toul 
LFG 

1984 nr 
1985 102 
1986 83 
1987 65 
1988 54 
1989 46 
1990 38 
1991 32 
1992 27 
1993 23 
1994 19 
1995 16 
1996 13 
1997 . 11 
1998 9 
1999 8 
2000 7 
2001 6 
2002 . 5 
2003 4 
2004 3 
2005 3 

BM/bra/JAH 
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INDOOR AIR MODELING OF VOC CONCENTRATIONS 
DUE TO THE INTRUSION OF LANDFILL GAS 



Appendix Q 

Indoor Air Modeling ofVOC Concentrations 
Due to the Intrusion of Landfiil Gas 

Soil gas may enter a house through cracks and pores in foundations or basement walls 
and through gaps around building joints or plumbing. The flow of soil gas into the 
house may be driven by diffusion or by temperature and pressure differences between 
the outdoor and indoor air. A house may act like a stack in which warm air rises 
drawing in cold air from the outside or from the soil. Wind blowing against the walls 
of the house will create static pressure differences drawing air into or out of the house 
(Wadden and Scheff, 1983). Pressure differences can also be created by ventilation 
systems that do not have balanced intake and exhaust rates. The advective flow 
created by these pressure and temperature differences is the principal means by which 
soil gas enters a house. (Garbesi and Sextro, 1990). 

Pressure^driven flow may be particularly important in houses with basements, because 
of the large interface with the soil and large underpressures that are possible when the 
house is being heated during winter. Basement pressures have been measured under 
normal operating conditions during the winter between -2 and -6 Pa (Garbesi and 
Sextro, 1990). Tlie actual pressure gradient and flow created by such conditions is very 
hard to predict and currently not well understood. Flows may vary over several orders 
of magnitude depending on tlie permeability of the soil, the effective permeability of 
the basement substructure, and the extent and magnitude of the pressure gradient 
(Garbesi, 1991). 

To evaluate the potential indoor air concentrations due to soil gas at the Woodstock 
Landfill site, we nave assumed a hypothetical house and basement shown in Figure 1. 
The volume of the living space, VL, is assumed to be 396 m3, based on a 4-person 
house with an average space of 99 m3/person (Nazaroff, et. al. 1988). The volume of 
the basement, VB, is assumed to be equal to the volume of the living space. The 
house is assumed to be ventilated at a rate of 0.1 air changes per hour or 39.6 m3/hr. 
The range for house ventilation rates during winter ranges from 0.1 to 1 air changes 
per hour (Nero, 1988). The basement is assumed to be ventilated at 0.05 air changes 
per hour or 19.8 m3/hr. 

Soil gas enters the basement via diffusion and via advective flow. The main route of 
soil gas diffusion into the basement is assumed to be a crack 1 cm wide at the joint 
between the basement walls and the basement floor. The rate of soil gas diffusion 
through this crack is given by: 

S = (DeACs)/X 

S is in units of /ig/h and is expressed in terms of the concentration of the compound in 
the soil gas, Cs. A is the surface area over which diffusion occurs, equal to 0.5 m2. X 
is the distance from the crack to the source of the soil gas which was assumed to be 1 
m. De is the effective diffusivity of the gas in the soil which is given by: 

De = (DaPa3-33)/Pt2 
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Da is the diffusivity of the gas in air. This was conservatively estimated to be 1 cm^/s 
(Finlayson-Pitts and Pitts, 1986). Pa is the air filled porosity and Pt is the total 
porosity which are given by: 

Pt=l-(db/dp) 

Pa = Pt - m db 

db is the bulk density of the soil, taken as 1.8 g/cm^, the average of two soil borings 
(i.e., LWOl and LW02) at the site, dp is the particle density of the soil, assumed to be 
2.6 ̂ crn?. m is the moisture content of the soil, taken as 14%, determined from two 
soil borings at the site. 

Based on these relationships, the rate of diffusion, S, is equal to 1.6 x 10-4 Cs. 

Given the difficulty of predicting the advective flow into the basement, the soil gas 
entry rate, qs, was determined by comparing several studies in which soil gas entry was 
empirically measured. Turk, et. al. (1990) measured soil gas entry rates of 0.4^39 m3/h 
constituting between 1-21% of the total house ventilation rate, If it is assumed that 
the soil gas entry rate is linearly related to the pressure differential, then the bottom of 
this range is similar to values that would be predicted under normal heating conditions 
based on the observations of Garbesi and Sextro (1989^ Therefore, the soil gas entry 
rate was assumed to be equal to 1% of the house ventilation rate or 0.4 m3/h. 

Based on conservation of mass, the rate of change in concentrations in the basement 
and living areas are given by the following equations: 

dCB/dt = (qsCs + qLCL qB^B + S)A^B 

dCjJdt = (qBCB - qLCL - qeCL)A^L 

After some time, the concentrations in the rooms will reach a steady state and the 
rates of change will be zero. Under these conditions: 

CL = (qsCs + S)/qe 

CB = (qsGs + qLCL S)/qB 

The results of these calculations are given in Table Q-1. 

The concentrations provided are estimates based on projected flow of soil gas under 
worst case conditions during winter heating. At other times of the year j natural 
ventilation would be greater, and advective flow would be lower due to a lower 
temperature differential, resulting in lower concentrations. Howeyer, the uncertainty 
in these estimates is very large and actual concentrations could range over several 
orders of magnitude. 
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APPENDIX R 

SCREENING METHOD FOR ESTIMATING INHALATION 
EXPOSURE TO VOLATILE CHEMICALS FROM DOMESTIC WATER 
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srPlggNTNft MTrmOD FOR EgnMATING INHAIAHON EXPOSUEE TO VOLATILE 
rprPTWirATr«g gROM DOMiESTIC WATER 

1. Introdiietion 

The fallowing discussion has been devdo]^ to provide a screening method for 
estimating tiie indoor air concentrations of volatile chemicals £rom indoor water uses and the 
resulting human Inhalation exposures, with an emphasis on showers. A computerized model 
titledMAYRIQ (Modelfor Azudysis of Volntiles and Residential IndoOr-Air Quality), which 
is under development, may also be used to refine the exposure estimates since it more 
accurately accounts for human behavioral and water use patterns. 

f I This procedure evolved from research done by Julian Andelman at the Universtity of 
'' Pittsburg under fbnding from the Rxpsoure Assessment Group at US EPA in Washington, 

DC. The references given provide a more detailed description of these procedures and related 
work. 

2. When is Inhalation Exposure of Concern? 

In order to determine the significance of the Inhalation pathway the ratio of the vapor 
inhalation exposure to the water ingestion exposure can be calculated. Using Henry's Law 
Constant to obtain the equilibrium concentration in air, and setting a ratio of < 0.1 as 
criteria, the equation can be derived as follow: 

max inhalation exoosure < 0.1 (1) 
water ingestion eaqxisure 

H C. X f20.000 Udavl < 0.1 (2) 
Q,x(2Uday) 

H < 10^ (3) 

Where C, = contaminant concentration in water (mg/L) 
H = Henry's Law Constant (nnitlcss) 

The unitless Henry's Law Constant can be calculated hy using the following equation. 

H = H'/RT 

where H' = Henry's Law Constant in atm-mVmol 
R s gas constant in atm-mVmol "K 
T = temperature in °K. 
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TABLE 1 

Variable Value or Range Reference 

Fraction 0.5 • 0.9 (typical»0.75) 1 
Volatilization (f) 

Water Flow 600 - 1,800 (meanB600) 2 
Rate (F,) [IVhr] 

Shower Period (t,) [hr] 0.08 - OJ (mean«0.08) 2 

Alter Shower 0.2 (typical) 1 
Period (tj) 

Bathroom size (VJ [L] 8,300 - 9,800 3 

Breathing Rate (B) [I/hr] 833 (ZOm^/day) 4 

1. Ahdelman, J., Total Exposure to Volatile Organic Compounds in Potable Water, Chapter 
20, Significance and Treatment of Volatile Organic Compounds in Water Supplies 

2. U.S. Uepvtment of Housing and Urban Development, Residential Water Conservation 
Projects, March 1984, Contract H-5230 

3. Giardino NJ, Gumerznan E, Andelman JB, Wilkes CR, Small MJ, Borrazo JE, Davidson 
CI (1990), Real-Time Air Measurements of Trichloroethylene in Domestic Bathrooms using 
Contaminated Water 

4. U.S. EPA Factors Handboak 
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4. Whole House Exposure 

Similarlyi a one-comparanent indoor-air model may be used to describe the range of 
average indoor-air concentrations that are likely to be encountered Cram a volatile organic 
dlemicaL Tbe equation does not address the time and space variations that will be 
encountered throughout the day in the home. The ttpnsure estimates obtained using the air 
concentrations from equnticin (8) do not include those that would occur at the point of water 
use, such as during showering. 

The air concentration can he estimated by using the equation below. 

C. =» WHTCLf (8) 
HVERMC 

where; C, = cnneentradon in air (mg^m') 
Cy = concentration in water (mg/L) 
WFH » water flow rate in whole house (L/day) 
HV » house volume (m^ 
£R s exchange rate (air changes/day) 
MC = mixing coeffldent (unitless) 
f a fraction of contaminant that volatilixes (nnitless) 

Table 2 shows a list of the ranges of values that these variables can take. An example 
of the nse of equation (8) is presented below. 

Assumptions 

WFH = 723 (L/day) 
HV = 177.7 (m') 
ER = 13.7 - S8.8 (air dianges/day) 
MC = 0.15 - 1.0 (unitless) 
t = 0.5 -1.0 (unitless) 

C, = (0.03 - 2.0 [ym^]) C; [mg/L] (9) 
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TABUS 2 

Variable Valne or Range Reference 

Water Flow 
Rate (WFH) [Uday] 723 (typical) 1 

House 
Volume (HV) [m'l 177.7 (lypical?) 2 

Exchange Rate (ER) 
[all changes/dayl 13.7 - 58.8 3 

Exchange Rate (ER) 
[air changes/day] 21.6 - 84.0 4 

Mixing Coefficient (MC) 
(unitless) 0.15 > 1.0 5 

Fraction 
Volatilization (f) 
[unitless] 0.5 -1.0 

^ 1. U.S. Deportment of Housing and Urban Development (1984) Residential Water 
CunserYalion Projects 

2. Axley J (1988) Progress Toward a General Analytical Method for Predicting Indoor Air 
'" Pollution in Buildings: indoor Air Quali^ Modeling Phase III Report. NBSIR 88-3814 

3. Grimsrud D.T., Shermah M.n., and Sondcrcgger R^C. (1982) Caldilating infiltration: 
Implications ibr a Construction Qu^ity Standard. Proceedings - ASHRAE/DEO Conference 
on Thermal Performance of the Exterior Envelopes of Buildings, Las Vegas, NV, Lawrence 
Berkeley Laboratory Report, LBU9416. (refers to new houses) 

4. ASHRAE (1985) Natural Ventilation and Infiltration, ASHRAE Fundamentals 
Handbook, Chapter 22, ASHRAE Inc., Atlanta, GA. (refers to older houses) 

5. U.S. EPA (1987); Exposure to Volatilized Drinking Water Contaminants Via Inhalation f 
Importance Relative to Ingestion; Ofllce of Drinking Water; Criteria and Standards Division, 

Health Effects Branch. 

6. Cantor, K.P., Christman RJ., Ram, N.M., Significance and Treatment of Volatile Organic 
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Cotnpoimds in Water Supplies; Chapter 20«Total Exposure to Volatile Organic Compounds 
in Potable Water; Julian B. Andeluian 

Note: The ranges represent the average value and the maximum value. For the range 
presented in reference #4, the first value represents the median. Values presented for mixing 
cOefQeients are based on Jndg;ment. 
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Appendix A: Derivation of Equations 

Mature of Volatilization Proeaaa 

To aaaess the potential for VQC'a to volatilize froa water 

used indoors, it is useful to consider the eqailibrium and rate 

ilPj processes involved. The relevant relationship describing the 

> volatilization of a chealeal and its subsequent equilibriua 

9 between the air and water phases is Henry's lav 

H - eye. (1) 

where H is the dineneionless Henry's lav constant, and C. and C. 

J (mass/voluae) are the concentrations of the volatilized cheaical 

in the air and water phases, respectively, at equilibritn. 

fable 5 is a list of H constants at 25 *e for several 

organic cheaicals, of environaental concern, along with their 

vapor pressures and solubilities, the values being approxiaate, 

either, calculated or taken directly froa the coapilation by 

^ Hackay and Shiu (19]. The H constants shown there enceapass a 

I 
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range greater than five orders of oagnitude. Their vapor 

pressures and water soliabilities are also quite different. Since 

the B values are predicted fairly veil by the ratio of the vapor 

pressure of the pure aaterial to its aqueous solubility, 
« 

coapoxinds such as carbon tetrachloride and tetrachloroethylene, 

with quite different solubilities and vapor pressures, can 

nevertheless have siailar H values. Also it is essential to 

recognize that eveit a low vapor-pressure .cheaical, by virtue of 

its low solubility in water, has the potential to volatilize to 

the saae ertent as a high vapor-pressure cheaical. 

The aaxiaim extent to which a cheaical aay be expected to 
I ' 

volatilize in the home frea Indoor water uses can be estiaated by 

considering the average quantities of water used within a hoae, 

Fy (L/h), along with typical air flow or infiltration rates F. 

(L/h). For a faaily of four a typical ratio of ?./?« aay be 

taben as 10* [4]. The ratio of aasses of volatilized cheaicals, 

r, in the two phases is given by 

r - (C^C.) (V^VJ (2) 

where V. and V. are the quantities of air and water, 

respectively, used in a given period of tine in the hone. 

In the steady-state one can assuae that vyv« equals F«/7,, and 

TfM is aaxiaun expected value for r when c^yCy equals H, such 
••j 

that 
• ••X 

r,« « HCF^F.) = 10* H (3) 

.I 
. M ' :v-
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This indicates that in the steady-state, as water is used within 

the typical home »d air infiltrates through it, for a cheaical 

with an H value as low as 10'*, is unity, or about 50% 

volatilization will occur. Since all the cheaicals in Table 5 

have H values greater than 10'*, in each case, aaauainc Henrv^s 

amilllhyiim la attained, cne would expect substantial 

volatilization to occur in the hone fros ncmal uses of 

contaminated water as it is exposed to the indoor air. 

The H constant will increase with temperature. Munz and 

Roberts [20] showed that for several volatile organic chemicals 

the temperature effect is given by' 

log H » A' - B'/T (*) 

where X' and B' are constants for each chemical, and T is 

Jj absolute temperature. Tor chloroform the measured X' and B' 

values were found to be 4.990 and 1729, respectively; and for 

carbon tetrachloride, 5.853 and 1718, respectively, the 

measurements being taken over the range of 10 to 30 'C. Tor 

example, using this equation for chloroform, the B values are 

I 0.076 and 0.19 at 10 *C and 30 'C, respectively. The comparable 

values for carbon tetrachloride are 0.606 and 1.52. Thus the . 

maximum extent of volatilization, that can occur will increase 

markedly with temperature. 

As discussed by Mackay and Yeun [21], the rate of 

P volatilization of a chemical from water- is dependent on its 

molecular-diffusivity properties. Often a two-resistance model 

J 
I 

I 
I 

I 
I 
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is uaad to doscrlbo tbo process in which the volatilizing 

cheaical has to first diffuse across a liquid fila at the air 

water interface, followed by diffusion across the air fila. 

KaeJcay and Yeun aeasurad volatilization rates in a wind wave tank 

for 11 organic eoapounds with varying Henry's lav constants. 

They confiraed the validity of the two-resistance aodel, and 

shoved the effects of solute diffusivity and teaperature. The 

cheaicals stxxdied included several halogenated VOC's, including 

chlorobenzene, carbon tetrachloride, 1,2-dibroaoethane, and 1,2-

diehloropropane, as well as benzene and toluene, and several 

ketones and alcohols. They showed that no interactions occur 

when solutes volatilize siaultaneously, and concluded that the '4 

aass-transfer rate was predoainantly liquid-phase resistant for 

many of -Uiese cheaicals. 

The two-resistance aedel eaqpressing the aass flux, F. 

(mol/a's), can be written as 

F. - K(C, - C^H) (5) :f. 

where K is the overall, two-resistance aasa-transfsr coefficient "i 
•'•J 

(B/s), c. is the solute concentration in air (mol/vr) and C, that 

in water. The overall mass transfer is a product of the flux 

the surface area exposed, so that, for exaaple, small droplets in.^ 

a shower with a greater surface area would be expected to have a 

greater rata of volatilization per unit tiae then would the saae 

mass of larger droplets with a lower sxurface area/aass ratio. 

•y 
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Mackay and Yeun concluded that the nass-^transfer coefficient 

in either the liquid or gas phase was nost likely dependent on 

the Schmidt number/ Sc, which is the dimensionless ratio of 

viscosity/(density x diffusivity), in the respective phase. The 

tvcresistance model describes the X in terms of liquid and gas 

phase transfer coefficients, and respectively, such that 

1/K - l/KL + l/EKa (6) 

They showed that for their data K, was proportional to 3.41xIQ~' 

^ while was proportional to 4*62xl0~' SCs'"*"'. The SCg and 

SCj. values for the 12 compounds did not differ greatly, ranging 

from 0.72^1.07 for SCQ, and 939-1177 for Sc^ at 20 'C. However, 

the H values varied considerably by almost four orders of 

magnitude. Tor the smallest H-value compound, l-butanol, the ̂  

jmi term dominated to establish the overall X, while for the high H-

value compounds like benzene and carbon tetrachloride, liquid-

film transfer was the dominant rate-controlling s-fcep, the 1/E^ 

term being negligible in Equation 8. The overall mass-transfer 

coefficients measured %rere thus quite different at these two 

HH extremes. Tor example, the ratio of mass-transfer coefficients 

for benzene to that of l-butanol varied from 14 to 20. in 

contrast, for those compounds where dominated, the X values 

m did not vary much, as expected, since their SCi, values were quite 

similar, and H no longer played a significant role in determining 

JIH' X. Thus, in one series of determinations of XBaas-transfer 

coefficients, Mackay and Yeun measured X values of 51.1, 51.1, 

i 
1 

I 



and 45.3 (10* a/")» raapeetivaly, for benaena, carbon 

tetraehlerida, and 1,3-dlbromoathana, thalr SC{, valuaa baing 

1021, 1062, and 1075, raapactivaly. 

This analysis indicatas that ona should ba abla to conpare 

and predict tha X values aiaong coapounds based on fundaaantal 

aolecUlar properties and H values, to *^0 extant that this two-

resistance aodel applies to the volatilization froa indoor water 

uses. They observed that tha use of tha 1^ dapandaney on SCi,'"-^ 

predicts a 2.8% teaparature increase in X par degree. 

Equation 5 for tha aass-transfar or flux at tha water air-

interface predicts that whan tha air concentration, c^, is 

negligible, aeaning a saall buildup of chaaical in the receiving 

air, then the rate of aass transfer is directly proportional to 

the concentration of volatilizing chemical in the water. This 

is of importance in that one could then extrapolate the percent 

volatilization at a high concentration in the feed water to 

predict the same fractional volatilization at a low-feed 

concentration. At the same time, even if the buildup in the air 

did occur, however, and its removal were first order in 

concentration, one could still extrapolate to the lower feed 

concentration. 
• • 

There is independent evidence in laboratory studies that the 

mass-transfer coefficient a»y be reasonably constant over several 

orders of magnitude of concentration [22]. For 1,2-

-.1 

dichloroethane in the range of 1 g/L to 10 ug/L the coefficient A 
.5-5 
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s 
at variation of mass-transfer coefficient was found to be ± 

6.31%; for 1,1,1-trichloroethane It was ± 5.42% over a range of 

concentration of 0.05'g/L to 30 ug/L. 

In summary, the H constant vlll limit the maximum 

volatilization that can occur In indoor water uses. Bovever, 

except for a few still-water systems In the home, such as water 

In a toilet bowl, many water uses are flowing or are of short-

term duration In which the rate of volatilization will be 

limiting and equilibrium not reached. In those Instances the 

mass-transfer coefficients become the principal controlling 

factor for the relative releases of different volatile and semi-

volatile chemicals. Even here, however., the H. constant Is of 

Importance In that It will Influence thm magnitude of the mass-

transfer coefficient, as well as the extent to which the flux for 

volatilization at the water-air Interface will be reduced as the 

air concentration builds up. 

Finally, the water-air interfaclal areas and temperatures of 

the water uses are oritieal determining factors In the rata of 

mass transfer; and certainly the K constants will increase with 

temperature as well. Thus, one can expect tl»t since the various 

Indoor water iises Involve different quantities and flows of 

water, residence times In the water appliances and uses, degrees 

of mixing and turbulence, and temperatures., the extents of 

volatilization among the water uses, even for a given chemical, 

should vary. 
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volatilization aaaa-transfer coefficiant.: When the feed 

concentration is terminated, the volatilization source term 

becomes zero and Equation 7 reduces to . 

V,(dcydt) - -F,C. (8) 

the Integrated form being 

In c, " In c^sitiiL ~ (y«/V,)t (9) 

As expressed by Equation 7, ve find that the volatilization 

source term X(C, - C^H) does Indeed reduce significantly with 

time as c, increases. For example, in the experiment with a 

chloroform feed of 1.84 mg/L sbcvn in Figure 1, at lo, 30, and 50 

min, the instantaneous. fractional rate of volatilization, vas 

0.82, 0.70, and 0.62, respectively. This is consistent vith our 

'experimental observation that the cyc. ratio for air and water 

leaving the chamber was found to be less than the B value for 

chlorofonn, but that the latter value of about 0.15 was gradually 

approached during the shower experiment [23], thus gradually 

inhibiting the volatilization rate. 

We have also found in our experiments with both chloroform 

and trichloroethylene (TCE), that during the decay period 

(following the termination of the chemical in the shower feed) 

significant quantities of the volatilized chemical in the shower 

chamber air redissolves in the flowing water, as measured in the 

drainwater. Thus, Equations 8 and 9 are not quite accurate, 

since there is this additional decay route. 



As shown In Figure 1 for chloroform, as expected the air 

concentration due to volatiliration increases with temperature 

and concentration of the feed water in the shower experiments. 

Also as e^^ected, we have found that increased air flow reduces 

the concentration of volatilized chemical in the chamber air and . 

at the same tine increases the rats of volatilization, since the 

rate of approach to Henry's lav equilibrium is reduced. Rates of 

volatilization for chloroform and TCZ ranged from about SO to 

90%, depending on temperature and other shower conditions, with 

chloroform volatilization typically lover than that for TCS. 

Modelina Shower and Whole House Exposures 

One can estimate the shower and whole house exposures by the 

use of simple, one-compartment modeling. For exaiaple, 

integrating Equation 7 and assuming that cyK is negligible 

compeared to Cv, one obtains an expression for the chemge in C, 

with time in a chamber 

H in (1 - C.F^XC;) - - (F^VJt (10) 

The assumption that C^H is negligible implies that the rate of 

volatilization in the shower is constant. In that case it can be 

shown that X equals f?,, where f is the fraction of chemical that 

volatilizes from the feedwater whose flow rate is P, (V/t). 

Although, as noted above there is a gradual decrease in f values 

with time during the shower experiments, this will not. 

substantially affect the estimated average values of C. that will 

i 



be used to calculate exposures. Using Equation 10 one can 

calculate the maximtim air concentration that will be achieved In 

a one^conpartaent shower or bath. • For small values of (Fyv,}t 

(the magnitude of which will be considered below), Equation 10 

reduces to a simple linear form 

C, » ktCVV. (11) 

Thus, after a given shower period, t, this is also the maximum 

concentration, C^, 

<^MX » IctCVV. (12) 

Also, the average concentration, C,j^ic, would be since c, 

increases linearly with time 

« ltt(V2V. (13) 

For the purpose of estimating possible shower exposures, it 

will be assumed that the concentrations during the shower period 

itself, as veil as subsequently while a person remains in the 

bathroom, will be the eame in the shower and bathroom. In fact, 

our measuremehts in a tull'Siza ahiswer show that there is indeed 

a difference between the two, and that the aystem should be more 

appropriately treated as a tyo'Compartment system [24]. For 

precise modeling of the exposures, this difference shoidd be . 

considered, but as an approximation it will be neglected here. 

Subsequent to the Showering period there will be a decay of 

the air concentrations iii the bathroom due to normal exchange of 

ait. During this period the person in the bathroom will continue 

to be exposed to the volatilized chemicals in the air. The decay 
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at C« Is rspresented by 

in (cyc^) - - (Pyy.)t . (14) 

For small values of (F^Jt this equation linearizes to 

c. » CI - (F^vjt] (15) 

The average concentration during this period, is 

« (C. + C^)/2 (16) 

Combining Equations 15 and 16, one obtains 

1 [1 - F,t/(2V.)] (17) 

In many cases, the F,t/(2V,) term in Equation 17 is liXely to be 

substantially smaller than unity, so that as an approximation 

during the decay period one can assume that At least 

tor the purposes of estimating the magnitude of inhalation 

•exposures. 

One can use these equations to estimate the values for 

! various shover'water flow and bathroom characteristics. In an 

Australian survey of water uses, distributions of average shower-

water flow rates and duration were reported for about 2,500 

households [25]. "me geometric mean for the shower flow rates, 

F„, was about 8 (about 500 L/h), and about 6 min for the 

shower duration, which will be specified as t^, and typically 

taken as o.l h. These values will be utilized here to estimate 

C. values using the above equations. In a study of modem houses 

in one heating season the geometric mean for air exchange rates 

was reported to be 0.53 h'^ [13] • This value will be used for 

the bathroom, along with a value for its size, v., of 10,000 L. 



Thus, the F, for the bathroom will be 0.S3V,, or about 5,000 L/h. 

Thus, for a shower period of o.i h, or a decay period of 0.2 h, 

with (Fyv«)t values of 0.053 and 0.115, respectively, the 

approximation of linearizing Equations 10 and 14 involves errors 

of less than one percent. 

The above equations and data can be utilized to estimate the 

average air concentrations to which people are exposed in 

bathrooms during and after showering* As discussed earlier, the 

fractional volatilization rate in our shower experiments has been 

found to range from 0.5 to 0.9, depending on the specific 

chemical, water temperature, and other factors. For the purposes 

of estimating a typical value, we will use an f value of 0.75. 

Using Equation 12 and the fact that k equals fF, yields 

c;,fF.t^. (18) 

One can use typical values for the variables indicated above to 

obtain 

CaKcc c;(0.75) (500) (0.1)/ld* * 3.75X10'* C. (19) 

The value for would be one<-half this, or 1.9x10^* C,. It is 

interesting to note that Prichard and Gesell [10] predicted that 

for a five>ainute shower using 75 L of water and with 65% 

volatilization in a 30,000 L room, the average radon air 

concentration wovQd be 1.6x10"' C,. Similarly, McCone [9] modeled 

several low molecular-weight organica Volatilizing with multiple 

family use of a bathroom in the early morning hours and 

calculated typical bathroom air concentrations of 5x10"' C,. 



Suclx predicted air concentrations will be highly dependent 

on a variety of factors, including the nature of the volatilizing 

cheaical, geonetry and air exchange between the shower and 

surrounding room, water teaperature, and water flow rate. 

Nevertheless, these cem be assessed to determine the likely range 

of bathroom air concentrations that can be expected in homes. 

It is also of interest to estimate the inhalation exposures 

in the shower and bathroom, and compare them to the likely 

ingestion exposures. Inhalation exposure, (mg), can be 

defined as the product of c„ the breathing rate, B (L/h), 

typically l,oob L/h for an adult, and the exposure time, t. 

El « C.Bt (20) 

As an example, one can use this equation to estimate the 

exposures during a 0.1 h showering time, using the value of 

above of 1.9x10'' C«. Also as noted above,. during a 0.2 h period 

subsequent to the shower, the decay will not be significant, so 

that the during this period can be taken to be namely 

3.75x10'' G„. Thus, one can calculate the for the combined o.l 

h shower and 0.2 h subsequent period in the bathroom as the sum 
* 

of two terms using Equation 20, to give 

® + [C«AV9Bt]d„^ (21) 

Inserting the appropriate values, one obtains 

El = 1.875x10"' C,(1000) (0,1) + 3.75x10'' <1,(1000) (0.2) (22) 

Thus, E. has the value 0.94C1, where the units of C. are mass/L. 

I 
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This is the iiihalation exposure in the bathroom during the shower 

and subsequent to it while the bather remains in the bathroom, 

and is approximately equivalent to the exposure that would occur 

JH from ingesting one liter of the water# However, several 

occupants of a home may take a shower during a period when the 

volatile chemical air concentration in a bathroom has not decayed 

and builds up to levels higher than one would predict for a 

single bather. In that instance, the exposures could be 

substantially higher than would be predicted by the above 
I 

relationship. 

Similarly, we have used a simple predictive equation, 

based on a one-^compartment indoor-air model, to describe the 

- range Of average indoor-air concentrations that are likely to be 

encountered from a chemical volatilizing at an average rate of 

sot from all water uses, as discussed above to be a typical value 

for radon. The relationship we have obtained for the expected 

range of indoor-air concentrations is [7] . 

C. = (0.1 to 5)xlQ** C, (23) 

H where C, i* the. average indoor-^air concentration (mg/L), 

generated by the corresponding average water concentration, 

(mg/L). Thus, for exEunple, a water concentration of l mg/L 

would be expected to generate between ixlO'^ to 5x10"* mg/L 

average air concentration in the home. This, of course, does not 

I address the time and space variations that will be encountered 

^ throughout the day in the home. It is interesting to note that 

I 
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I 
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Hazaroff et al. [13] have siailarly nade estlnates of the likely 

indoor-air concentrations of radon for U.S. hones by the water 

volatilization route. The geometric mean in their factor 

applicable to liquation 23 is 0.65xl0'\ within our range of 

predicted values. Also, their range of one standard deviation 

around the mean corresponds to the following equation 

C, s (0,23 to 1.87)X10'* C, (24) 

also within our predicted range. McKone [9] has siailarly 

estimated household air concentration for several volatilizing 

chemicals, predicting an average c, ranging from 2x10"® to l.2xlQ'* 

mg/L in air for a c. of 1 mg/L in water, also within the range of 

that predicted by Equation 23. 

One can use these air concentration predictions to estimate 

the likely inhalation exposures, for an adult during a 24-

hour residence period in a house. Combining Equations 20 and 23 

one obtains 

Et - (0.1 to 5) (10**) (1000) (24) - (0.2 to 10) C, (25) 

Since the C. units here are mase/L, a 1 mg/L water concentration 

correeponde to a range of Inhalation exposures of 0.2 to 10 mg 

per day, in comparison to 2 mg per day for the ingestion of 2 

liters of that water, zt should be noted that these inhalation 

exposure estimates do not include those that would occur at the 

point of water use, such as during, showering. As discussed 

above, the latter exposures can be comparable to those from 

direct ingestion. 



There is a remarkable consistency in the above range of 

likely predicted average indoor-air concentrations from the 

totality of indoor vater sources. Nevertheless, there are a 

number of factors to be considered in refining these estimates 

and developing a useful and simple predictive relationship that 

can be applied by those responsible for exposure assessments in 

specific situations. They can be categorized as follows: 

a) Ghemical characteristics that affect the rate and extent 

of volatilization, including soap and detergent use 

b) water use factors that affect the "source strength" and 

its time and location variability 

e) chemical characteristics that influence the behavior and 

interactions of the volatilized chemicals with "sinks", 

typically high surface area materials in the home; also the 

specific nature, amounts, and locations of these sinks 

d) house structure and indoor-air flow regimes that 

transport the volatilized chemicals throughout the home 

e) personal behavior and home occupancy factors that 

determine an individual's exposure. 

The simple Indoor-air models mentioned above generally are not 

sufficiently specific to address all the above factors, although 

they can and have been evaluated for some indoor-air pollution 

sources other than those from water [26]. 

The potential interactions between surfaces in homes and 

organic vapors released from water into indoor air have not been 
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studied and need to be evaluated. For some chemicals it may be 

appropriate to incotporate these interactions into the 

• volatilization, indopr-air exposure model. One study of the 

interaction of volatile organic chemicals with materials used in 

the home examined three surfaces [27]: plywood, nylon carpeting,-

and wool carpeting. The study focused on twenty volatile organic 

ch^icals, including aDcanes, aromatics, alcohols, asters, 

hetonea, aldehydes, terpenes, and chlorinated hydrocarbons. They 

showed clear Interactions between the gaseous organic chemicals 

and the surfaces. For example, in one experiment wool carpeting 

^ became essentially saturated with lindane within about one day. 

In order to determine the role of such "ainh'* interactions 

there are three broad questions that need to be addressed: 

1) Which classes of organic/surface systems demonstrate 

significant sorption effects? 

2] What are the appropriate equilibrltim and kinetic models 

for the sorption process for the organic/surface systems of 

interest? 

3} How can this equilibrium and kinetic information be 

incorporated into a water<^volatilization, indoor-air quality 

model? 

Knd gonclusiong . 
voc'a have the potential for causing substantial h\jnan 

exposures from indoor uses of contaminated water by non-ingesrion 

I 
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routes, nanaly inhalation following volatilization from water, as 

well as by alcin contact. The latter exposures have been 

estisated to be coaparable to those from direct ingestion of 

f water, although published research in this area is scanty. 

Measureaents in homes have shown that VOC's can be detected 

in indoor air following the use of contaminated water. Scaled-

down and full-size laboratory bath and shower studies for such 

VOC's as chloroform and trichloroethylene have shown that a 

variety of factors can affect the extent of volatilization, found 

to be typically in the range of 50 to 90%. Thsse include the 

nature of the volatilizing chemical, water temperature, air «md 

water flow rates, and nature of the water use (e.g., bath versus 

' shower). 

The Henry's law equilibrium constants, R, predict that even 

chemicals with low vapor pressures may be expected to volatilize 

substantially, provided their water solubilities are also lev. 

Thus, so-called semi-volatile organic chemicals have the 

potential to volatilize and cause inhalation expostires. Also, 

chemicals with varying H values may nevertheless volatilize at 

comparable rates. 

Kcdeling euid estimates of inhalation exposures to VOC's 

indicate that for the bather these exposures during and directly 
/ . 

after a shower can be comparable to that from direct ingestion of 

p. the contaminated water. Also, when all water uses are 

considered, the inhalation exposures to all inhabitants of- a home' 

i 
I 



may be subs-bantially larger than that from direct ingestion, even 

vithbut considering the iiihalation exposures at the point of 

water use. However^ additional research is required to more 

specifically and precisely quantify these exposures to encompass 

the full range of home characteristics, as well as personal water . 

uses- and occupancy factors. 

Because the non-ingestion exposures to voc's in indoor water 

uses are liXely to be comparable to or greater than those from 

direct ingestion, it would be prudent to consider this in 

establishing regulatory limits in drinking water, as well as the 

need to restrict all indoor water uses when it is judged that 

there is a significant health risk from the direct ingestion of a 

contaminated water. 
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Appendix B: Assumptions and Uncertainties 

Equation (4) does not account Tor the concentration of the chemical in the air 
remaining from previous showers taken by other members of the fhmily. 

The use of Equation (4) also assumes that where is the air flow rate,, is 
small compared to unity, which implies that the relationship betweeu concentration 
in air and time is linear. 

Equation' (4) also assumes that during the course of the shower is small 
compared to Cj which implies that the volatilization rate in the shower is constant. 

The use of Equation (6) assumes that tF^Y, is small compared to unity so that the 
concentration during the decay period after the shower, Bppro.ximated 

• The exdiange between the air in the shower chamber and that in the bathroom is so 
rapid that the combined volume of these two compartments can he treated as a single 
chamber with a single concentration of volatilized chemicaL 

Equation (4) does not account for the exchange rate that occurs when an exhaust fan 
is turned on. Modeling results using the Model for Analysis of Volatiles and 
Residential Indoor*air Quali^ (MAYRIQ) indicate that exposure is reduced by 20 % 
if exhaust fan is used. 

The range of volatilization fraction in Table 1 is based on experiments conducted with 
trichloroethyleue, chloroform and dihromochloropropane. The relationship between 
these volatilization rates, Henry's law Constant and molecular weight is not known 
yet. Summarized below are the experimental results for these three chemicals under 
approximately the same conditions. 

Chemical T r'Ci H fnnitless^ % Volatilized 

Trichloroethylene 46 1.14 81.8 
Chloroform 42 035 56 
Dibrumuchloipropane 42 0.03 22.8 

Equation (8) treats the whole house as one compartment model. 

10 
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APPENDIX S 

CITY OF WOODSTOCK RESOLUTIONS AND ORDINANCES 



?in uod^oj 

RESOLUTION NO. 635. /-
i-yvrc 
/- Fi'U 

RESOLUTION CREATING A COVENANT RUNNING WITH THE LAND 
ON THE MUNICIPAL LANDHLL OF THE CITY OF WOODSTOCK, 
McHENRV COUNTY, ILLINOIS 

WHEREAS, the CITY OF WOODSTOCK^ is the owner of the tract Of land upon 

which the now closed WOODSTOCK MUNICIPAL LANDHLL is located; and, 

WHEREAS, the CITY OF WOODSTOCK has been designated as a potentially 
responsible party (PR?) by the United States Environmental Protection Agency (U.S.E.P.A.) 

pursuant to the provisions of the Comprehensive Environmental Response, Compensation and 

Liability Act (CERCLA) and is now participating in a remedial investigation/fieasibility study 

(RI/FS) pursuant to an administrative order by consent effective October 14, 1989; and. 

WHEREAS, it is necessary that the CITY OF WOODSTOCK. McHenry County, 

Illinois finally determine the use or uses to which said real estate may be used in the future 

and forever prohibit certain activities on said real estate: 

The Northwest Quarter of the Southeast Quarter of Section 17. and the 
Southwest Quarter of the Northeast Quarter of Section 17. (excepting 
and reserving therefrom that part thereof bounded and described as 
follows to-wit: Beginning at a post at the Northwest corner of the 
last described forty; thence East 8 chains 17 links to a post; thence 
South 74 1/4 degrees West 8 chains and 48 links to a post; thence 
North 2 chains and SO links to the place of beginning. ALSO: A part 
of the Northwest Quarter of the Northeast Quarter of said Section 17. 
bounded and described as follows: Beginning at the Southeast Corner 
of said last above described forty; thence West 11 chains and 77 links; 
thence North 74 1/4 degrees East 12 chains and 22 links to a post; 
thence South 3 chains and 60 links to the place of beginning, all in 
Township 44 North. Range 7, East of the Third Principal Meridian in 
McHenry County, Illinois. r \5- NOW THEREFORE BE IT RESOLVED by the City Council of the CITY OF 

WOODSTOCK, McHenry County, Illinois, that there is hereby created the following 

restriction: 

91-14 1-1210 .j< 

\ 
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No well of any kipdi nature or description^ other than wells approved 

by or required by Environmental Regulating Agencies, including 

U.S.E.P.A., and Illinois E.P.A- u part of any site remediation or 

monitoring work, and no residential use or structure of any kind shall 

be located on or shaU be built or constructed in or on the following 

dewribed real estate: 

The Northwest Quarter of the Southeast Quarter of Section 17, and the 
Southwest Quarter of the Northeast Quarter of Section 17, (excepting 
and reserving therefrom that part thereof bounded and described as 
follows to^wit Beginning at a post at the Northwest corner of the last 
described forty; thence East 8 chains 17 links to a post; thence South 
74 1/4 degrees West 8 chains and 48 links to a post; thence North 2 
chains and SO links to the place of beginning. ALSO: A part of the 
Northwest Quarter of the Northeast Quarter of said Section 17, bounded 
and described as follows: Beginning at the Southeast Corner of said 
last above described forty; thence West 11 chains and 77 links; thence 
North 74 1/4 degrees East 12 chains and 22 links to a post; thence 
South 3 chains and 60 links to the place of beginnings all in Township 

. 44 North, Range 7, East of the Third Principal Meridian in McHenry 
County, Illinois. 

BE IT FURTHER RESOLVED that this restriction shall be deemed a permanent 

covenant running with the land which shall forever bind the CITY OF WOODSTOCK, 

McHenry County, Illinois, and it successors and assigns in perpetuity. 

BE TT FURTHER RESOLVED that this resolution is a permanent resolution of 

public policy of the CITY OF WOODSTOOC and may not be amended or repealed by any 

subsequent City CounciL 

9I-M-I2I I 
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BE IT FURTHER RESOLVED that this resolution be spread at length upon the 

minutes of the meeting of this City Council and recorded in the Office of the Recorder of 

Deeds, McHenry County, Illinois. 

ADOPTED BY THE CITY COUNCIL OF THE CITY OF WOODSTOCK, McHENRY 

COUNTY, ILLINOIS THIS /7 DAY OF SEPTEMBER, 1991. 

AYES: 5 
NAYS: 0 
ABSENT: O ^ MAYOR 

Adopted: 
Approved: Q^,y.O/ 

ATTEST: APPROVED AS TO FORM: 

^ J 
Document Prepared by. 
Michael T. Caldwell 
CALDWELL, BERNER AND CALDWELL 
100 1/2 Cass Street, Box 1289 
Woodstock, Illinois 60098 
Telephone: (815) 338-3300 
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! OBDINANCE HDMBBR 2265 

!AH ORDIHAMCE AHSHDIHG THE ZOHINQ 
REGULATIONS OF THE CITY OF HOODSTOCK, ILLINOIS 

Be It Ordained by the Mayor and City Counoil of the City of 
WoodBtook, MoHenry County, Illinois, as follows: 

Seotion One, j That Section 3.15 of the Hoodstock Zoning 
Ordinance, adopted as Ordinance Nunber 1520 (as aaended) is 
deleted and the following adopted in lieu thereof: 

3.15 DEVELOPMENT REGULATIONS 
The following regulations shall apply to any acreage, lot, 
or lots proposed to be resoned, developed as a Planned Deve
lopment, or annexed to the City of Noodstock. 

I 
1. If the acreage, lot or lots is two (2) acres in size or 
larger and 50 percent or more of it is comprised of flood 
plain areas (as defined in the ordinances of the City of 
Noodstock); or 50 percent or more of it is comprised of wet
land areas (as determined by the HcHenry County Soil and 
Hater Conservation District using the Federal Manual for 
TdentifVirig—and..Delineatiiut Jurisdictional Netlands). or 
if the wetland on the property in question is part of an 
overall wetland that Is one (1) acre in size or larger, then 
any proposal for its rezonlng, development, or annexation 
must be jsubmitted and reviewed as a Planned Development. 
The boundaries of any flood plain or wetland shall be: 

a. indicated on the Conceptual Plan, Preliminary Plan, 
and Final Plat of Planned Development; 

b. identified and marked on the development site; 
I 

The boundary of a wetland site shall bs abutted by a buffer 
strip having a minimum width of 25 feet extending outward 
from the identified wetland area. The buffer strip shall be 
left and Imairitairied in native vegetation where practical, 
unless otherwise approved with the Final Plat of Planned 
Development. 

If a propJsed Planned Development involves encroachment into 
a flood plain area, the extent of encroachment must be 
indicated on the Conceptual Flan, Preliminary Plan, and 
Final Plat of Planned Development, Compensatory flood plain 
storage shall be provided. Engineering plans required as 
part of the Plan Oovelopment process shall Inciiide 
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specifications providing for such storage. If a proposed 
Planned Developsent involves Improvements nhich are intended 
to encroach onto or result in the filling of a setland area, 
then: 

a. Mo net loss of wetland area or functional value will 
be permitted: 

b.^ Zetland mitigation or relocation on the site shall 
provide for a i to 1.5 (filled/removed wetland to 
restored/recreated wetland) mitigation ratio, and 
wetland mitigation will be permitted only if the site 
Is otherwise unable to be developed and is lor all 
praotical purposes unusable. Off-site mitigation may 
occur only if on-^site mitigation is not practical and 
only; within the same watershed as the wetland being 
mitigated, and with a permanent preservation easement 
approved and recorded for the off-site portion of the 
mitigated area. 

c. U.S. Army Corps of Engineers review and approval 
shall be obtained for all wetland mitigation and/or 
fillj activityi unless such approval is deemed by the 
Corps of Engineers to be unnecessary. If the Corps of 
Engineers deternlnes that such approval is unnecessary, 
then detailed plans for mitigation and fill activity 
shall he submitted to the City of Hoodstocit for its re
view. The City of Hoodstook reserves the right to im-

requirements in addition to any permit requlre-
of the D. S. Army Corps of Engineers, as part of 

pose 
ments 
the Planned Development Special Use. 

2. If;the land contains flood plain having an area 
least one 

of at 
(1) acre, but comprising less than 50 percent of 

the site being resoned, developed, or annexed, or if the 
land contains wetlands having an area of at least one acre, 
and If the wetland is not part of any overall wetland having 
an area of one (1) acre or greater, then any proposal for 
its rezoning or development shall indicate whether encroaoh-
ment into suoh flood plain and/or wetland is proposed. If 
such encroachment is indicated, then detailed plans or 
similar documentation indicating the extent and type of such 
encroachment shall he submitted when a formal reaoning peti
tion or development proposal is submitted to the City staff, 
and shall indicate that: 

a. compensatory flood plain storage is provided; 

b. the proposed enoroachment cannot be avoided and 
that 1 without such encroachment the land is for all 
practical purposes unusable. 
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o. the pro^8«d enoroachaeat into a wetland area haa 
been I subnltted for review to the D.S. Attty Corpa of 
Engineers and that approval for mitigation and/or fill 
activity has been igranted or deemed to be unnecessary 
by the Corps of Engineers. The City of Hoodstock 
reserves the right to impose rewirements in addition 
to any permit requirements of the D. S. Army Corps of 
Engineers, as part of the Flannod Development Special 
Use. i 

3. Regardless of the si&e of a land parcel and regardless 
of the wetland area on it, if a wetland extends beyond the 
boundary of a development site, then a map delineating the 
entire wetland site, including the area of such extension, 
shall be required^ 

4. If 50jpercent or more of the land is composed of soils 
with severe limitations for urban development, (based on 
ability to accommodate dwellings with and without basements, 
ability to support roads and streets, and Impeet of hydrlc 
characteristics),, as determined by the 0. S. Department of 
Agriculture Soil Conaervatton Service Soil Interpretations 
Records, then any proposed resoniiig or development must be 
preceded by soil borings and an aeoonpanying soil 
engineering analysis Indicating those portions of the land 
whioh can acoommodate structural Improvements. This 
information must be submitted when an initial resdnihg 
petition or development proposal is formally submitted. 

Section Two. That Section 5,4.13(6), pertaining to Conceptual 
Plan submittal requirements, of the Woodatock Zoning Ordinance, 
adopted as Ordinance Number 1520 (as amended) is deleted and the 
following adopted in lieu thereof: 

6. Environment. 
A preliminary statement identifying existing natural and 

environmental resources, and the methods to be used to 
prpteot the ph>vloal amenities of the site must be provided, 
and shall include information on the following: 

a., One foot topographid oontour lines extending beyond the 
development boundaries an adequate distance to show the exis
ting elevations and terrain of the adjoining properties. 

b. Flood plains, wetlands, and surface hydrology. Wetland 
boundariea shall be sbown on the drawing of the jpianned 
Development. The floodplaln and wetland area shall be 
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id«ntlfled i and a preliminary report addreesincr the type and 
quality of Hetlande shall be provided, and shall be 
accompanied by a statement of intent regarding proposed 
preservation, elimination, or mitigation. If the wetlands 
extend bey^ond the Planned Development boundary, a map shall 
be provided which shows the entire wetlands area. 

0. Vegetation, areas of natural coverage, and wooded areas, 
including ja survey of trees having a diameter measured at 
breast height (DBH) of six (6) inches or greater, and a pre
liminary report showing the trees to be removed for the deve
lopment project 

and subsurface conditions and unique geologioal 
jincluding the designation of those soils with se-

d. Soils 
features, 
vers limiiations for urban development (based on ability to 
accommodate dwellings with and without basements, ability to 
support roads and streets, and Impact of bydric featuzes), as 
determined by the 0. S. Department of Agriculture Soil Con
servation Servioe Soil Interpretations Records. 

Section Three. That Sections 5.4.i4<l)f and g. pertaining to 
Preliminary iPlan submittals, of the Hoodstock 2oning Ordinance, 
adopted as Ordinance Number 1520, be deleted and the following 
adopted in lieu thereof. 

f. Soli.Conditions on the Tract - Locations and results of 
tests made [to generally ascertain subsurfaca soil, rock, and 
ground water conditions, and depth to ground water. For those 
areas comprised of soils with severe limitations for urban 
development, aa identified in Seotion 5.4,3.(6}d of this 
Ordinance, soil borings must be conducted and an analysis 
provided indioating those portions of the site whloh have the 
ability to; serve as building sites. Areas which are 
determined I to be unsuitable as building sites or roadway 
construction shall be so identified. If correotlve measures 
are proposed to eliminate soils with severe limitations for 
urban development, then plana for the Implementation of such 
measures shall be included as part of required engineering 
plans and submittals. 

g. Other Conditions on the Tract -

(l)j Hater couraee, flood plains, wetlands, marshes. 
Detailed floodplaln boundaries ahall be shown on the 
preliminary plan of Planned Development. Wetland 
boundaries aa determined by field obaeravtions and 
meaaurgments shall be shown on the preliminary plan of 
Planned Development and shall be identified and marked on 
the Planned Development site. A wetlands Inventory 
consisting of a detailed scientific report which assesses 
the quality of the wetland area and more accurately 
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defines its boundaries, shall be subnitted in order to 
deternine the primary function and quality of the setland 
site. The inventory shall be aocompanled by a 
preservation and/or mitigation plan Mhich provides 
details regarding the developer's intent and methods for 
such preservation or mitigation. 

(2)' Hooded areas, including a survey of trees having 
a diaiwter measured at breast height (DBH) of six (6) 
inches' or greater. Indication shall ho made of those 
trees which are intended to be preserved, eliminated^ or 
relocated on the site, as well as those trees which are 
of poor quality and health. 

Section Four. iThat Section 6.4.15(1Ic, pertaining to Final Plat 
submittals, of the Woodstock Zoning Ordinance, adopted as 
Ordinance Humber 1520 (aa amended). is deleted and the following 
adopted in lied thereof: 

I 
I 

c. An accurate legal description of each separate 
unsubdivlded use area, including common open space, flood 
plains, and wetland area boundaries. Total wetland area, as 
well as tptal development site area, shall be stated. Wet
land areas shall be Identified and marked on the Planned 
Development site. Detailed plana and specificationa for 
wetland preservation or nitlgatlon, including cost estimates 
and D. |S. Army Corfa of Engineers' approval where 
applioable, shaU be submitted. The location of all trees 
to be preserved, as well as the legal description and 
location lof easements designating trees to be preserved, 
shall be j provided. Those areas which cannot serve as 
building sites shall be identified on the plat. 

Section Flvft. I That this ordinance shall be known as Ordinance 
number 226S and shall bo in full force and effect thirty (30) 
days after its passage, approval, and Publication as provided by 
law. 

Section Six- Any ordinances or parts thereof or any regula
tions in confllbt with this ordinance are hereby repealed. 
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PASSBiD and APPROVED by the City Council of the^Cit/ of Woodstock. 
McHonyy County, Illinoia. this 16 day of OcAoher , xm. 

PaflaaH: 10-16-90 
Ib-iBTSTL 

Attest: 

'FT City Clet. 





APPENDIX T 

AGENCY RESPONSES REGARDING ENDANGERED 
AND THREATENED SPECIES 



In Reply Refer to: 

United States Department of the Interior 
Fish and Wildlife Service 
Rock Island Field Office (ES) 

1830 Second Avenue, Second Floor 
Rock Island, Illinois 61201 

TAKE 

COM: 309/793-5800 
FTS: 782-5800 

June 20, 1991 

Mr. Jerry Kelly 
Warzyn Inc. 
One Science Court 
P.O. Box 5385 
Madison, Wisconsin 53705 

Dear Mr. Kelly: 

This is in response to your request of 21 May, 1991 concerning 
available information on threatened and endangered species adjacent 
to the Woodstock Sanitary Landfill site in McHenry County, Illinois. 
We understand that Warzyn Inc. is conducting a Remedial 
Investigation/Feasibility Study (RI/FS) of the Woodstock Landfill, 
and is preparing an ecological assessment of the site as part of the 
RI/FS. 

With respect to federally listed and proposed threatened or 
endangered species, the described area is within the range of four 
federally listed species: 

Classification Habitat Countv 
Common 
Name 

Scientific 
Name 

Endangered 

Endangered 

Threatened 

Threatened 

Caves and 
riparian 
habitat 

Wintering 

Dry to mesic 
prairies 
with 
gravelly 
soil 

Wet 
grassland 

State
wide 

McHenry 

McHenry 

Indiana Mvotis 
Bat sodalis 

McHenry 

Bald 
Eagle 

Prairie 
bush-
clover 

Eastern 
prairie 
fringed 
orchid 

Haliaeetus 
1eucoceohalus 

Lespedeza 
leptostachya 

Platanthera 
leucophaea 



We recbimaend that you contact the State Department of 
Conservation/Natural History Survey regarding additional pertinent 
information. The Illinois Natural History Survey may have more 
detailed species/habitat location information in computerized 
databases that would be much more Useful to you. 

These comments are provided as technical assistance only and do not 
represent the position of the Fish and Wildlife Service or the 
Department of the Interior on the project, or on any pending or 
forthcoming permits or environmental documents that may be required. 

Please contact Melanie Young of this office if you should have any 
additional questions. 

Richard c. 
Field Supervisor 

MY:sjg 
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Bxent Manning, Director 

May 29, 1991 

Jerry Kelly 
Environmental Scientist 
Warzyn, Inc. 
One Science Court 
P.O. Box 5385 
Madison, WI 53705 

Dear Mr. Kelly, 

Thank you for sending the above project to this office for review 
for the presence of endangered or threatened species or natural 
areas. The Natural Heritage Database was examined and there are 
no known occurrences within the vicinity of the project area. 

According to the Breeding Bird Atlas, however, a Cooper's hawk was 
identified nesting in the vicinity in 1983, suggesting suitable 
habitat exists for this species. No specific nest location was 
provided by the reporter, so the record was not included in our 
Database. 

Please be aware that the Natural Heritage Database cannot provide 
a conclusive statement on the presence, absence, or condition of 
significant natural features in any part of Illinois. The reports 
only summarize the existing information regarding the natural 
features or the locations in question known to the Division of 
Natural Heritage at the time of the request. The reports should 
never be regarded as final statements on the site being considered, 
nor should they be a substitute for field surveys required for 
environmental assessments. 

I cannot charge you for the search of our database, but I would 
like to urge your support of the Illinois Natural Heritage Database 
by contributing to the Illinois Nongame Wildlife Conservation Fund. 
The recommended donation for a standard information request is 
$30.00. Such contributions may be mailed to the above address. 
We appreciate your support of this important source of information. 
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If you need additional infoinaation or have any questions, please 
do not hesitate to contact me at 217-785-8290. 

Sincerely, 

Deaxuia Glosser, Ph.D. 
Endangered Species Protection 
Program Manager 




